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Convair’s 880 Jet-Liner is the 
champion of the jets. It is the. 
world’s newest, fastest and 
most versatile passenger plane. 


sovision of GENERAL DYNAMICS CORPORATION 








VICKERS ECM COOLING SYSTEM plus 
3M’s FC-75 dissipates 47 kw input in 74 lb package 


Vickers’ 38 years of specializing in handling of fluids has been 
directed to “‘application-tailored”’ airborne cooling systems .. . 
reliable systems that are light weight and feature a broad 
range of flow and pressure characteristics. 


This typical Vickers system circulates Minnesota Mining 
and Manufacturing Co.’s heat dissipating dielectric coolant, 
FC-75, through Sperry’s advanced design electronic counter- 
measures system. 


Heart of the Vickers cooling system is a single-stage, centrif- 
ugal pump that generates relatively low pressure and moves 
fluids at high flow rates. Because it is inherently simple in 
design, the Vickers pump offers high reliability and simplifies 
maintenance. Bearing design permits oper ration with fluids 
having low viscosities, in this instance FC-75, a fluordinated 
hydrocarbon. 


Included in this package are safety interlocking devices for PUMPING UNIT AND CORE. Large airborne cooling system 
the protection of the pumping unit and EC M system. Maxi- deve y Vickers’ Aero Hydraulic Products division makes 
mum operating efficiency is assured even under unusually a > of SESS DUS Gimuately ancient Se Ceipete Sent 

. . fre ' ountermeasures equipment. Output pressure is 
severe operating requirements. Such assurance stems from renul % approximately 100 psi with fluid flow rates as high 
Vickers proven skills developed by long experience in designing ; )perating range is from —65°F to 210°F. Pumping 
and building components and systems for handling all types ( lb. dry and the heat exchanger core only an addi 
. . t Shown below is part of the extensive testing program 
of fluid. cor by Vickers to prove out the new design. It included 

re f heat and cold as well as vibration, shock, attitude 

Write for Bulletin A-5244 for more details. und hysical tests 


=\ 


AERO HYDRAULICS DIVISION 


VICKERS INCORPORATED 


DETROIT 32, MICHIGAN 


divis af 


SPERRY RAND CORPORATION 





IMAGINATION IN SPACE 


Since Creation, man has looked out on space. At first, unknowing 
and incurious; then with the beginnings of understanding; now 
free and able to explore. Yet to move in space calls for wholly 
new concepts of energy. 

This, then, is the working philosophy of Hercules in chemical 
propulsion: To design and manufacture highly concentrated 


pat kages of energy as propellants and rocket motors; each compatible, 


controllable, predictable; and each perfected for its specific mission. 


HERCULES’ BACKGROUND: A half-century of creative imagination 
in the evolution of propellants, from shotgun pe uder to the manufacture of 
every one of the millions of U. S. rockets fired during World War Il, and now 
k space propul su n. Hercules facilities today encom pass research, design, 
engineering, and staff organization for the productu n of the most advanced 
propellants. Illustrated brochure available on request, 


HERCULES POWDER COMPANY 
900 Market Street, Wilmington 99, Delaware 





AVIATION CALENDAR 





Apr. 11-13—Electrical Engineering in Space 
lechnology, Hotel Baker, Dallas, Tex 
Sponsor; American Institute of Elec- 
trical Engineers 

Apr. 12-13~14th Annual Spring Technical 
Conferen Institute of Radio Engineers 
in conjunction with the American Rocket 
Society, Hotel Alms, Cincinnati, Ohio 

Apr. 19-21—International Symposium on Ac 
tiv Networks and Feedback Systems, 
New York, N. Y. Sponsors: Polytechnic 
Institute of Brooklyn; Department of De 
fense Rescarch Agencies; Institute of Ra- 
dio Engineers 

Apr. 19-21—10th Annual Convention, Inter 
national Airline Navigators Council, Hotel 
Manhattan. New York, N. Y 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Acronautical Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors: NASA; 
the Rand Corp 

Apr. 21—Annual Eastern Regional Meeting, 
Institute of Navigation, Key Bridge Mar 
nott Motor Hotel, Washington, D. C 

Apr. 21-22—Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Age,”” American Institute of Min 
ing, Metallurgical and Petroleum Engi 
neers, Ambassador Hotel, Los Angeles 

Apr. 21-22—Seventh Annual Heat Transfer 
Conference A Survey of Radiation Phe 
nomena and Heat Transfer Equipment 
for Space Flight Application,” Oklahoma 
State University, Stillwater, Okla 

Apr. 27-28—National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio 

Ap:. 28-29—18th Annual Mecting, Acronau 
tical Training Society, Mavflower Hotel 
Washington, D. ¢ 

Apr. 28-29—Regional Quarterly Meeting 
Assn. of Local Transport Airline War 
wick Hotel Philadelphia Pa 

(Continued on page 6) 
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- AEROSPACE 


el ect ron | E COMPONENTS 


BY LAVELLE 


For many years, major ifacturers have relied on Lavelle 
for the production of cision sheet metal components. 
This experience and rey tion for quality can provide the 
modules, chassis, racks and consoles needed to adequately 
support and house complex electronic systems. 


To keep abreast of new elopments in parts and assemblies 
for the aerospace age, Lavelle has acquired new production 
attention to the requirements 
Pictured above is a Wiedemann 
operated by a Lavelle craftsman 
rced sheet metal panels used in 


facilities, with partic 

of the electronics industr 
RA-41P turret punch press 
to produce intricately 
modules and housings such as shown. 

If you require electron heet metal components of quality, 
or parts and assemblies for space vehicles, missiles, jet 
engines or airframes—Lavelle has the capability. Write 


for new illustrated facilit brochure. 


k: i a LZ 


LAVELLE AIRCRAFT CORPORATION - NEWTOWN, anid COUNTY, PA. 


Between Phila 1, Pa., and Trenton, N.J. 





BUILD ON... 


} 


 PRESOURIZATION 
wt DEHYDRATION 


Guu 


Look to Eastern Industries for the advanced 
pressurization/dehydration packs required 
by the avionic and ground support systems 
of tomorrow. Whenever a precisely con- 
trolled flow of dehydrated air is required, 
Eastern design and production experience 
team up tc create compact, lightweight, 
reliable subsystems. Characteristics and 


performance range of existing units 


Characteristics and performance range of 


existing units 


capacities: up to 1.5 FT?/Min. free air 
operating temperatures: from —67°F to 
+150°F, 100% R.H. 

operating altitudes: from 10,000 ft. to 
50,000 ft. 

weights: from 8 Ibs. to 115 Ibs. complete 


Smaller packs feature replaceable chem- 
ical dehydrator elements —the larger 
subsystems are available with auto- 


matic reactivating _dehydrators. 


Let us quote on your next pressuriza- 
tion/dehydration requirement. In the 
meantime, write for full information on 
the entire line of Eastern aviation 
products. Send for Bulletin 360. 


_awide range of units for specialized air control 


EASTERN 
INDUSTRIES 
INCORPORATED 


100 SKIFF STREET 
HAMDEN 14, CONN. 
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(Continued from page 5) 


Apr. 28-29—Symposium on “Closed Circuit 
Respiratory Systems,” Wright Air Devel- 
opment Division, Wright-Patterson AFB. 

May 2-4—National Acronautical Electron- 
ics Conference, Biltmore and Miami- 
Pick Hotels, Dayton, Ohio. Sponsor: 
Institute of Radio Engincers 

May 2-5—Sixth National Flight Test Sym- 
posium, Instrument Society of America, 
San Diego, Calif 

May 3-5—lFourth Signal Maintenance Sym 
posium, U. S. Arm Signal Equipment 
Support Agency, Fort Monmouth, N. J 

May 9-11—1960 Symposium of the Insti 
tute of Radio Engineers’ Professional 
Group on Microwave Theory and Tech- 
niques, Hotel del Coronado, San Diego 

May 9-12—Semi-Annual Meeting and Astro 
nautical Exposition, American Rocket So- 
ciety, Ambassador Hotel, Los Angeles. 

May 9-13—Second Southwestern Metal Con 
gress and Exposition, American Society 
for Metals, Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex 

May 9-13—Annual Conference, Socicty of 
Photographic Scientists and Engineers, 
Miramar Hotel, Los Angeles, Calif 

May 10-12—1% Electronic Components 
Confers Willard Hotel, Washington, 
D ¢ pr ) Institute of Radio Engi 
neers’ Prof val Cr up on (Component 
Par \ mm Institute of Electrical 

iIneer I tron Industri Assn; 
tern Electronic Manufacturers Assn 

May 11-14—16th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C 

May 13-14—1960 National Intercollegiate 
Flying Meet, Ohio State University Ai 
p t. Columbus, Ohio 

May 15-18—Annual Convention and Busi 
n Meeting, American Assn. of Airport 
| ti Waldorf-Astoria, New York 

May 16-20—Aviation Fire Safety Seminar, 
National Fire Protection Assn., Queen 
Elizabeth Hotel, Montreal, Canada 

May 18-20—National Meeting, Society for 
Experimental Stress Analy Hotel Sev 
erin, Indianapolis, Ind Them Stress 
Analysis of Propulsion Systems 

May 22-29—Fourth Annual Reserve Navi- 
gation Competition, Ellington AFB., Tex 

May 23-25—12th Annual Meeting, German 

Society for Rocket Engineering and Space 

Flight Research, Heidelberg, West Ger- 

many 

May 24-26—1960 Convention, American 
Society for Quality Control, San Fran- 
cisco, Calif 

May 26-27—‘Psychophysiological Aspects of 

Space Flight’’ Symposium, Hilton Hotel, 

San Antonio, Tex. Sponsored by the 

School of Aviation Medicine, USAF Acro- 

Space Medical Center (ATC), and ar- 

ranged by Southwest Research Institute. 

Unclassified, but by invitation 

Aug. 15-20—11th Annual Congress, Inter- 
national Astronautical Federation, Royal 

Institute of Technology, Stockholm 

Sept. 5-11-1960 FI arnborough Flying Dis 
play and Exhibition, Society of British 

Aircraft Constructors, Farnborough, Eng 

Sept. 12-16—16th Annual General Meeting, 

International Air Transport Assn., Copen- 

hagen, Denmark 
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GPL research is now studying for the U.S. Air Force, 
: the feasibility of harnessing the most efficient 
GpL research gyro known to science —the nucleus of the 
evelopment of such a gyro—tremendously 
/ G ccurate, perfectly baianced, friction and 
Nuc ear 'yros aintenance free—will revolutionize space 


navigation and guidance techniques 


ear gyro is just one of many programs 
jerway at GPL research. Others include: 


38 on the moon « Passive position 
3 « Maser amplifiers « Pulsed radar seekers 
sally scanning radar antennas * Space 
measuring systems «‘*Muiti-Mode”’ 
e systems * Obstacle and terrain 
e radar* Advanced digital and data 
3 techniques 


4s continuing research in radar, 
er and data handling theory, reflect a 
he breadth of GPL’s enlightened 

nt in the future 


r further information. 


on/airborne navigators/ missile guidance{ 
wnputers/data handling systems 
equipment/intra-red/ closed circuit TV. 


ENGINEERS — GPL achievements have opened up some unusual research and deve * opportunities. Send resume to Personne! Director. 


GPL DIVISION GENERAL PRECISION, INC. 


PLEASANTVILLE, NEW YORK OTHER DIVISION GENERAL PRECISION INC. — KEARFOTT-LIBRASCOPE-LINK 








PROJECT: MISSILE FROM UNDER THE SEA 
FILTER APPLICATION: PROTECT HYDRAULIC CONTROLS 


FILTER: PUROLATOR 


Controlled flight of the Polaris missile—from submarine 
to target —depends entirely on the instant response and 
perfect accuracy of its complex hydraulic control circuits. 

These hydraulic control circuits presented totally 
new filtration requirements. Lockheed Engineers pre- 
sented these stringent requirements to Purolator —and 
Purolator met them with unique new designs so success- 
ful that Purolator filters are an integral part of every 
Polaris missile. 

The filters that protect the Polaris are just one exam- 


Filtration 
For Every Known 
} 


ple of the kind of imaginative engineering that’s a spe- 
cialty at Purolator. Purolator engineers have developed 
filters. in every known medium, to handle temperatures 
from —420°F to 1,200° F — pressures from 0.000 to 6,000 
psi—flow rates from a few drops to thousands of gallons 
per minute filtration from submicron to 700 microns 

These same engineers are ready to work on your 
problem. A descriptive letter with blueprints will 
receive their prompt attention. Address Purolator Prod- 


ucts, Inc., Dept. AW2015, Rahway, New Jersey. 


PUROLATOR 


PRODUCTS, INC. 


RAHWAY. NEW JERSEY AND TORONTO, ONTARIO, CANADA 








“RIQAP" (Reduced Inspection Qual- 
ity Assurance Plan) is the highest 
honor the U.S. Army Signal Corps can 
bestow upon a manufacturer. It aids in 
placing upon equipment the coveted 
stamp of reliability, because it demands 
the best and most advanced quality 
control methods and test procedures. 
When the AN/TPA-3 ground decoder, 
designed and built by Packard Bell 
Electronics, is called upon to perform 


“Engineering Beyond The Expected’’—With Quality Co 


12333 W. OLYMPIC BLVD. « 











its classified function, there will be no 
doubt about its performance. It was 
“RIQAP”-built.* And “RIQAP” 
assures reliability at low cost. 

nufacturing 
supporting 
inspection records, and tl ality of your 
to adopt a 


The completeness of the 


process and quality contr 


end product have enal 
reduced inspection plan 


ELMER L. LITTELI! 
USA, Commandin 


r General. 


Signal Supply Age 


ntrol to Match 


TECHNICAL PRODUCTS DIVISION 
LOS ANGELE ALIFORNIA 


BRadshaw 2-6141 








Now in magnesium and aluminum 


FOUR MAGNESIUM DEVELOPMENTS 
ANSWER DESIGNERS’ PROBLEMS 


New Dow developments in magnesium provide 
solutions to critical problems for aircraft, missile 
and electronics designers. Among them are: a 
special bend sheet; new close sheet tolerances; 
precision extrusions; elevated temperature alloys. 


Heated dies are not necessary 
with Special Bend sheet. 


NEW SPECIAL BEND SHEET bends easily 
on standard bending equipment at 
room temperature. This AZ31B-O 
Special Bend sheet can be cold-bent 


seuesese 
eeentaaine 


eee eee eee 


without cracking through an angle of 
90 degrees around a mandrel radius 


equal to the bend factor times the. 


nominal sheet thickness . . . bend fac- 
tor for .040” to .100” sheet thickness 
is 2.0! And tensile yield strength 
meets the requirements of Federal 
Specification QQ-M-44. 


NEW CLOSE SHEET TOLERANCES can 
now be obtained on standard gauges 
when required. For example, on .090” 
gauge, 48-inch-wide sheet, tolerances 
can now be held as close as plus or 
minus .002”. Standard tolerances run 
plus or minus .004”. These closer toler- 
ances help to cut down on weight 


IMMUN 


Magnesium gives greater rigidity for equal weight than other metals. 


See 


penalty, so important in missile and 
aircraft design. 

PRECISION MAGNESIUM EXTRUSIONS 
from Dow give you exact-tolerance 
parts without costly multiple machining 
operations. Sharp V's, deep notches, 
thin slots, accurate serrations .. . all 
can be economically produced in Dow’s 
Madison, Illinois, extrusion plant. 
LARGE ExTrRusiONS. A huge 13,200-ton 
press easily handles large sections, 
stepped extrusions, combined extrusion 
forgings and single unit extrusions to 
replace fabrications. This giant can 
handle sections of up to a 30-inch 
circumscribed circle! 

ELEVATED TEMPERATURE ALLOYS are 
available from Dow for extruded and 
rolled products. These alloys have 
excellent static and creep properties, 
some up to or above 700°F. Because of 
magnesium’s high specific heat, it’s an 
excellent heat sink for instruments and 
components! 

Compared pound for pound with other 
metals, magnesium permits the use of 
heavier-gauge, more rigid sections for 
extra structural strength ... and sub- 
stantial weight savings! 


Dow precision-extrudes magnesium in almost 
any cross-sectional shape. 


For more information on these products, 
and on Dow’s fabrication facilities for 
magnesium and aluminum, contact the 
nearest Dow sales office, or write THE 
DOW METAL PRODUCTS COMPANY, 
Midland, Michigan, Merchandising 
Department 1002X4-4. 


The Dow Hour of Great Mysteries’ on NBC-TV 


<Q THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 








Experience— the added alloy in Allegheny Stainless 


a 


New booklet on A-L’s precipitation-hardening 
Stainless steels, AM-350 and AM-355 


A tool fer anyone interested in 
high strength-to-weight metals 


In this technical booklet, you get the facts on Alle- 
gheny Ludlum's precipitation hardening stainless 
steels, AM-350 and AM-355, metals developed for 
space age requirements. 

AM-350 and AM-355 combine these unusual qual- 
ities. They are easy to fabricate. Have high strength- 
to-weight ratios at room and elevated temperatures 


combined with excellent resistance to corrosion. 

The physical and mechanical properties of the two 
metals are described in 33 charts and tables. Included 
are heat-treatment and fabrication data, eight photo- 
micrographs and a section on corrosion resistance 
with representative values in selected environments. 

t's jam-packed with data. For your free copy, see 
your A-L representative or write Allegheny Ludlum 
Steel Corporation, Oliver Building, Pittsburgh 22, 
Pa. Address Dept. SHN-3. 


ALLEGHENY LUDLUM 


EVERY FORM OF STAINLESS... 


EVERY HELP IN USING IT 





NEW 
~ ANSCO X-RAY SAMPLES 


tailored to your needs 


Free 
on request 


Interested in improving your overall 
radiographic quality? Here’s your op- 
portunity! This new Ansco X-ray Sam- 
pler will be tailor-made to suit your 
needs in both film and chemicals. So 
just fill in and mail the coupon. Soon 


you'll be testing the best . . . Ansco! 


FREE! Illustrated booklet of case his- 
tories where radiography and photog- 
raphy have helped increase business ef- 
ficiency. Wouldn’t you like a copy for 
yourself? See your Ansco representative. 
Ansco, Binghamton, N. Y., A Division of 
General Aniline & Film Corporation. 


ee ae ee Se ee em ee Gee ee me me me 


LiQuaDdOi 
DEVELOPER 





Ansco, Dept. | 
Binghamton, New York 


YES! I want to make a critical test of Ansco In- 


dustrial X-ray Materials. Please provide addi 
tional information on how to obtuin a X-ray 


sample kit 


Name 
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BREAKTHROUGH 


@ Push button navigation between any two points 
regardless of the location of ground stations 


@ Left/Right indication of track with distance to go 
@ Distortionless pictorial presentation 


@ Auto-pilot coupling 


After years of persistent research we now announce this major 
breakthrough in electronic technology. Resulting from a revolu- 
tionary mathematical approach we have developed the Omnitrac 
computer — light, compact and reliable, Omnitrac converts 
hyperbolic or other position lines into rectilinear co-ordinates. 

Based on a “master” map of the world, Omnitrac correlates 
navigational data of no matter what nature—Hyperbolic, Doppler, 
inertial, Rho-Theta or Dead Reckoning—for a single undistorted 
pictorial display with automatic chart change. 

Omnitrac provides a// the facilities and advantages of high 
accuracy hyperbolic systems p/us push button navigation with 
left/right meter presentation and distance to go between any two 
points regardiess of ground station location. This amounts to 


having an infinite number of point source beacons situated 


exactly w! ey are required for any journey, with either meter 
or pictoria sentation or both. 

Omnitra educing all data to rectilinear co-ordinates re- 
lated to a ter grid, provides guidance information for the 
auto pilot 

Omnitra »ped by The Decca Navigator Company, the 
only coms the world specialising in navigation systems 


provides the facilities required for jet age navigation. 


THE DECCA NAVIGATOR COMPANY LIMITED LONDON ENGLAND 
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Another successfully completed 
Military Contract from | SIE 


—For HORTRONICS 


A DIVISION OF NORTHROP CORP. 














THE 

MUSCLE 
BEHIND THE 2 

MISSILE 


NORTRONICS F 

demanded accuracy e 9 

(0.1%), efficiency (over 

60%) and high regulation (0.1%, 

no load to full load) in the supply of 

power to its Datico missile pre-flight 

check-out equipment. SIE program- om 7 ¢ \ 
mable Power Supplies, furnishing se- & Y aan 

quential voltages trom magnetic tape, i; j fe) 
ounched tape or punched card, did iii 

the job (to MIL Specs, of course).* os on 
Before and after countdown, on the D9 9 i 
pad or out in space, reliable SIE 

electronics provide the electrical 

“Muscle behind the missile.” 


: ® 


Better than 0.1% overall accuracy 


Manual or electronic inputs 
PS-32 — 6 to 86 wde in 0.1 volt steps, 30 amps D 
PS-33 — 1 to 500 vde in 1 volt steps, 1 amp 

PS-34 — 0 to 99.9 vde in 0.1 volt steps, 1.6 amps 







& DIVIGION OF DRESSER INDUSTRIES, INC. 
10201 Westheimer - P. 0. Box 22187 - Houston 27, Texas - HO mestead 5-3471 
CABLE: SIECO HOUSTON TWx: HO-1166 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. &| EO 


GOVERNMENT CONTRACTS DIVISION @ 


“Destined to be one of the nation's 
leading military sub - contractors” 











NEWS IS HAPPENING AT NORTHROP \ 





TARGET M/ ES FOR TRAINING 
DRONES F' VEAPON SYSTEM EVALUATION 
DRONES FOR AERIAL SURVEILLANCE 


TRAINING FOR AIR DEFENSE- 
THE BEST THING TO FIRE UPON 
IS A RADIOPLANE TARGET 








Radioplane’s business for twenty years has been to know 
military target applications and to produce target aircraft 
that fill specific training requirements. 


S/MPLICITY OF OPERATION AND MAINTENANCE 
Radioplane applies its experience and talent in the target 
aircraft field to simplify design —to avoid complexity 
and to produce targets that are simple to operate and 
maintain in the field 


FIELD SUPPORT 

Flexibility is the key word in Radioplane’s field support. 
Radioplane provides total flight service including training, 
target operation, maintenance, and repair. 


MINIMUM COST 

To hold production costs to a minimum and still meet a 
broad range of military requirements, Radioplane has 
created an entire family of pilotless aircraft that offer our 
Armed Forces budgetary selectivity—without performance 
penalty. Radioplane combines the latest state of the art 
with balanced design. Radioplane’s “dollar engineering” 
delivers the best targets, the most effective unmanned 
aircraft—at minimum cost. 


4) RADIOPLANE 


on of NORTHROP CORPORATION 
ht Nuys, California, and Ei Paso, Texas 


Radioplane’s RP-76, holder of the world’s altitude record for opera- 
tional target missiles 








You name it... we'll stamp it 
one or a million @ minimum cost 


the ordinary stampings shop. Therefore you get 
exactly what you want, including the degree of 
precision you need—any contour, often without 
dies—any size—any quantity—fast, and at a sur- 


You’ll get better service on Stampings from 
THE LAMINATED SHIM COMPANY. This is literally 
tye because (a) we’ve been doing it since 1913, 
and (b) we’ve perfected our own special equip- 
ment, toolings and techniques—all unknown to prisingly low cost—according to our 


: “ONE & SHORT ae PRODUCTION “WATCH 
PLUS” RUN RUN DOG" 

METHOD METHOD METHOD SERVICE 
Applies when quantity, toler A routine procedure. We re- 
size and contour factors evaluate repeat orders as to 


quantity and specsa—then use 


the Method best for you 


Es 


~1 | foe 


Applies when you need just a More than “a few,"’ but less 

fey pieces for prototypes or than production quantities ance, 

exjeriment. We hold all critical Temporary tooling, simple dies justify our standard production 

dimensions, yet avoid tooling and special presses keep costs tooling and/or nominal die 
|< 


charges. down charges 


Result: lowest possible cost per unit, regardless 
| 2 errs 


of quantity. Want more details? And suggestions | (‘3 /Gmue» 
for ordering Stampings economically? Send for | 2 ease 
STAMPINGS Folder No. 3—a most helpful refer- | 
ence booklet. |= 
. as 
AS DIVISION ¢ THE LAMINATED SHIM COMPANY, INC. 
5102 UNION STREET, GLENBROOK, CONNECTICUT 
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5000 Ib hi 


gh vacuum induction furnace at Metals Division. 





Are you after highest 
alloy properties in 
heat-after-heat ? 


100 per cent composition control 
assured by vacuum 
induction melting 


Highly reactive elements enhance 
high-temperature alloy properties. 
Today, only one production metal 
refining process can effectively con- 
trol the action of these elements, 
and—heat-after-heat—meet the 
most exacting alloy specifications. 


The process is vacuum induction 
melting, and the only specialist in 
this process is the Metals Division, 
Kelsey-Hayes Company. 

In a specially designed plant which 
contains seven vacuum induction 
furnaces with a monthly capacity of 
1 million Ib, the Metals Division 
produces over 50 alloys for critical 
high-temperature, high-stress ap- 
plications such as aircraft gas tur- 
bine buckets and wheels, missile 
and nuclear components. Alloys like 
Udimet 500 and 700 were devel- 
oped by Metals Division. The 
Division is the leading producer of 
vacuum induction melted Waspaioy, 
M-252, and other alloys. Kelsey- 
Hayes Company, Detroit 32, Mich. 


KELSEY 
HAYES 
CGCOMPANNT 


Pp 


Automotive. Aviation and Ag 


uitura 
Hand Tools for industry and Home 


arts 
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On all frontiers... 


iit 
1a 


ots eT ; 
Philco pioneers in advanced electronics... a - 


In space and in the air, on land, on sea, and in the ocean depths —wherever advanced 
electronics plays its part—you will find dramatic proof of Philco leadership in 
technology, capacity and versatility. For here is an organization fully staffed and 
fully equipped to pioneer and contribute in every phase of the art . . . to solve 
the most complex problems . . . to create totally new devices . . . to manufacture 
the finest electronic products and systems 

Philco leadership in the field of advanced electronics is recognized throughout 
the world. And Philco stands ready to serve. Look to the leader .. . look to Philco 


Jed Mi 


Weapons Systems « Satellites « Space Instrumentation « Gu ssiles « Global 
Communications « Radar « Data Links « Fire Control Systems « Underwater Ordnance « 


Air Traffic Control « Data Processing Systems « Closed Circuit TV 
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B.EGoodrich 


B.F.Goodrich producing high-energy solid propellants 


This static test tunnel is one of the 56 specialized facilities 
at the B. F.Goodrich solid propellant plant, Rialto, California. 
BFG-made propellants are currently being processed and 
loaded in solid fueled rocket motors of the LOKI, RTV 
and ASP types. 

B.F.Goodrich pioneered the development of the major 
polymeric binder-fuels now being used in our country’s 
most advanced missiles...Liquid “C” synthetic rubber and 
polyurethane. BFG solid fuels are outstanding in their high 
energy performance, and have excellent castability, ideal 
physical properties at low and high temperatures, excellent 
burning characteristics and batch-to-batch uniformity. 


B. F.Goodrich is qualified and equipped to handle com- 
plete rocket motor projects...from complete design through 
testing and shipment. BFG also produces rocket motor 
cases, case and nozzle liners and other parts in conjunction 
with complete propulsion systems. Test and production 
motors containing cast and case-bonded propellant grains 
in various sizes and weighing up to 2,000 pounds have 
been successfully manufactured and fired. 

For complete information on how BFG solid propel- 
lant facilities can help you, write for a copy of the new 
booklet “B.F.Goodrich Solid Propellants for the Space 
Age”. B.F.Goodrich Aviation Products, a division of The 
B.F. Goodrich Company, Department AW-4A, Akron, Ohio. 





Lowering a rack of small rocket motors into curing pit at the 
BFG Rialto plant after propellant has been poured into the cases. 
B.F.Goodrich has been engaged in composite solid propellant 
research since 1952 —in motor production since 1957, 


B.EGoodrich aviation products 
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EDITORIAL 





Changing the Mixture 


The Fiscal 1961 defense budget has not stood the test 
of three months of public debate very well. Public de 
bate and legislative scrutiny have disclosed that this 
budget fails to meet the vital defense requirements in 
a number of critical areas. There are hopeful signs that 
the three military services, with tacit Administration ap 
proval, are already taking action to remedy the most 
obvious of these defects 

The number of changes that are already in the mill 
for the Fiscal 196] defense budget, even before the key 
debates over it have begun in the Congress, must sti 
many questions in the minds of the taxpaying publi 
1s to the adequacy of the military budgeting process 
It seems difficult to believe that a budget that was so 
stoutly defended as “adequate” on its presentation to 
Congress in January should require so many major 
changes only a few months later. It suggests that there 
is something radically wrong with the procedures and 
policies by which this budget was prepared 

Looking for the moment only at the Air Force aspects 
of the defense budget, we find an astonishing number 
of major deficiencies that have been spotlighted by legis 
lative scrutiny and public debate. Among them are 
© Lack of any modern military airlift and little action 
to develop any for the foreseeable future 
¢ Lack of a top priority program to develop a Mach 
3-plus replacement for the current fleet of subsonic B-52s 
and Mach 2 B-58s. 

* Lack of sufficient urgency and scope for the interim 
Atlas and Titan ICBM programs during the critical years 
of the missile gap 

© Lack of sufficient funds and priority for developing an 
airborne alert capability for the B-52 fleet of Strategic 
Air Command in this same critical period 

© Lack of urgency, funding and priority for developing 
military space systems, both for the warning and recon 
naissance satellites already under development and for 
advanced manned space vehicles 

¢ Lack of sufficient technical effort devoted to the in- 
creasingly important problem of monitoring and detect- 
ing nuclear explosions required for any realistic program 
of nuclear arms control. 


USAF Reappraisal 


Recent USAF action (see page 29) in reappraising its 
air defense program, reducing projects that have slipped 
too badly to be fully effective within their required time 
span to warrant the costs involved, and devoting smaller 
amounts of money to key improvements in existing com 
ponents of the defensive system, is certainly a step in 
the right direction. It indicates an awareness, however 
belated, of the fundamental fact that our military picture 
is changing rapidly, and a more acutely sensitive response 
to these changes is necessary in the budgeting and pro 
graming process. 

Operation Cherrytree scheduled next week at Max- 
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well AFB 25) is another exercise badly needed 
to meet th blem. Apparently, Cherrytree will be 
the first ti top USAF command has faced realis- 
tically th roblems of its weapon systems over their 
full life m research and development through 
operatior the combat inventory until replace- 
ment. It failure that has induced so many of the 
jucezes, which, compounded by the 
spending ceilings, have put so many 
promising t i! weapon development programs on a 
starvation it has stretched out their development 
and product phases until they could no longer reach 
the combat tory in time to provide superiority over 
cquival ipabilities. 

This i that management in its broadest sense 
iximum effectiveness at close to mini- 
than in its narrow sense of simply cut- 

of military effectiveness, offers a tre- 
improvement in getting more modern 

funds being committed. 


internal 


external 


of produ 
mum cost 
ting cost 
mendou 
defense out 


Sensitive Response Need 


It also i that there is an acute need for develop- 

ing a m itive response to the changing military 
ture and anticipating the possibilities of 

enough in advance to develop a tech- 

to cope with them when they arise. 

it is patently ridiculous to attempt to 
listic system of nuclear arms control with- 
loped array of technical equipment which 
can be u implement and police whatever policies 
may come from the diplomatic conference tables. 

Che Air | has at various times taken significant 
leads in d ping and using this type equipment. The 
first “sniffers” that made airborne detection of the initial 
Soviet nu explosions, the radar and infrared network 
that det ind monitored Soviet rocket and missile 
tests wert table contributions as will be the Midas 
and San itellite systems. But this is an area that 
will requ or technical support if we are to main- 
tain our nat 1] interests in the trend toward some form 
of nuclea ontrol that hopefully appears likely to 
become part of the international life of our times 

What ypening, and what should be accentuated 
in the Ai changing attitude toward its policies, 
probler e in the over-all policy of this nation, 
is typical of the effect these radically changing military 
mes should have on all of our military 


and politi 
these cha 
nical fou 
In this 

establish 
out a wel 


and p 
SCTVICC managers. 

All of ices badly need more thoughtful con 
sideratic f their planning and operations that more 
the impact of the radically changing tech 

itics of our times rather than blindly 
pursuins traditional courses down a road narrowed 
further | trary budget ceilings that bear no pat 
to anything. —Kobert Hotz 
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7 Vv 

From the Ford Trimotor in 1929 to the Douglas DC-8 
jet of today, Kidde nacelle fire extinguishing systems have set 
the standard for the aviation industry. For thirty years Kidde has 
always been ready with lighter weight, more efficient equipment to 
meet the fire safety needs of ever faster and more complex military, 
commercial, and private airplanes. Actually since 1929, Kidde has 
supplied nacelle systems for 272 different models, built by more than 
30 airframe manufacturers! At this very moment Kidde is developing 
still lighter weight, faster operating systems using new, more 


efficient fire extinguishing = 


Kidde Aero-Space Division 


Walter Kidde & Company, Inc., 418 Main St., Belleville 9, New Jersey 
Da Texas * Dayton, Ohio + St. Louis, Mo. * San Diego, Calif. + Seattle, Wash. + Van Nuys, Calif. ¢ Washington, D.C. 





WHO'S WHERE 











In the Front Office 


George S. Trimble, Jr., corporate vice 
president for advanced programs, The Mar 
tin Co., Baltimore, Md. Also: Richard F. 
Wehrlin, director-general for international 
operations with temporary headquarters in 
Wiesbaden, Germany 

Gerald E. Donovan, president, Data 
Graphic Systems, Inc., Santa Monica, Calif, 
succeeding Matthew M. Gouger. Mr 
Donovan continues as vice president-finance 
of Douglas Aircraft Co., Inc. Other Data 
Graphic appointments: Francis A, Nivens, 
vice president and gencral manager; Russell 
S. Ellsworth, vice president-sales and service 

Raytheon Co Waltham, Mass., ha 
clected the following as vice presidents 
T. C. Wisenbaker, general manager, Missi 
Systems Division; Paul F. Hannah, general 
counsel and secretary; George Ingram, Jr., 
controller 

S. E. Danyow, vice president-rocket and 
ballistic operations, Rocket Power-Talco Di 
vision of The Gabricl Co., Mesa, Anz 

Allied Rese arch Associates, Inc " Boston, 
Mass., has established two technical divi 
sions and made the following appointments 
Daniel J. Fink, vice president, Research Di 
vision; Roger S. Warner, Jr., vice president 
Engmecring Division Also: Dr. Arthur 
Winston, chicf screntist, Research Division; 
Claude Brenner, chicf enginecr, Engineering 

Sven H. Dodington, technical director 
government projects, International Tek 
phone & Telegraph Corporation Labora 
tories, Nutley, N. | 

Norman J. Golden, vice president-research 
and development, Semiconductor Division 
of Hoffman Electronics Corp., Los Angeles 

Edward J. Horkey, vice president-engineer 
ing, Houston Fearless Corp., Los Angeles, 
Calif. Mr. Horkey continues as president 
and chief executive officer of Horkey-Moore 
Associates, a Houston Fearless subsidiary 

Henry Morgan, president and general 
manager, Electronic Controls, Inc., Stam 
ford, Conn 

Robert O. Vaughan, vice president-mar 
keting, Southwestern Industrial Electron 
Co., a division of Dresser Industries, In 
Houston, Tex 

John K. Hilliard, vice president and di 
rector of the newly formed Ling-Altec Ri 
earch Division of Ling-Altec Electronics 
In Anaheim, Calif Also: Dr. Walter 1 
Fiala, chicf physi ist 


Honors and Elections 


David R. Hull, a vice president of Ray 
theon Co., has been named recipient of the 
1960 Electronic Industries Assn.’s medal 
of honor for “distinguished service contrib 
iting to the advancement of the clectronics 
industry 

Harry Passmore, III, a Convair acrophysics 
enginecr, has been selected as the Institut 
of the Aeronautical Sciences Flight Test 
Enginecring Fellow for 1960 

Ralph P. Alex, assistant chief of compo 
nent design for Sikorsky Aircraft, has been 
re-elected president cf the International Heli 
copter Commission of the Federation Acro 
nautique Internationale 

(Continued on page 141) 
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INDUSTRY OBSERVER 


in, designated Midgetman, with reduced 


> Smaller version of the Minute: 
jlid-propellant IRBM, may be proposed 


payload and range for use as 
for NATO use. 


>» Navy has under way an advanced program designed to develop movable 
nozzles for Polaris missile engines. Air Force’s Minuteman will have movable 
nozzles, and Navy’s Subroc underwater-to-air-to-underwater anti-submarine 
missile also may use this method of vector control. 


© Feasibility of fabricating rocket engine nozzles from ablative materials 
at one-tenth or less the cost of ent nozzles has been established by Air 
Ch tive-type nozzle would deteriorate at a 
slow enough rate to remain until burnout occurs. Present nozzle 
designs are very costly to pr suse of the extremely fine tolerances 


required 


Force sponsor d research 


> Air Force Boeing KC-135 tanker is being modified for use in weightlessness 
research programs now being conducted by USAF’s Aerospace Medical 
Laboratory at Wright-Patterson AFB, Ohio, with a Convair C-131. KC-135 
is expected to provide weightless periods of 30 sec. at a time and will be 
compartmented so that a number of experiments can be carried out at the 
same time. USAF’s School of Aviation Medicine and National Aeronautics 
and Space Administration are expected to participate in the experiments. 
Aircraft is due to be ready for shakedown flights in about one month. C-131 


also will continue to be used 


$16.5 million purchase order for four 
p transports for use by Royal Canadian 
SAF and the Canadian government to 
expedite delivery dates are no way. Purchase was made possible by 
1 budgetary surplus resulting cancellation of the Avro CF-105 

hee expected to use the Canadian order as 


re-equipment program. Lockh« 
a sales argument in marketing ¢t C-130B to U.S. commercial carriers, 


three of which have ordered the Canadian-built Canadair CL-44 freighter. 


© Canadian treasury has appr 
Lockheed C-130B Hercules t 
Air Force. Negotiations betv 


> Small solid rockets being considered for use around the base of the Saturn 
booster would be employed as part of a booster recovery system. 


© Navy has designated the Pratt & Whitney JTF10A-1 turbofan engine 
the TF-30. Navy will use the lb. thrust engine as the powerplant for 
its subsonic Missileer aircraft t ised as a launching platform for the 
Navy-Bendix-Grumman Eagle sir missile (AW Mar. 21, p. 23). Navy 
decision for a Missileer airfrat pected before May l. 


> First two firings of Air Force's 609A missile, military version of National 
Acronautics and Space Administration’s Scout, will be from Pad 18A, the 
former Vanguard launching site at Cape Canaveral, Fla. Next two will be 
from Pad 18B, a Thor launch site, while 18A is being modified for more 
complex versions of the missile. NASA plans do not now include any Scout 
launchings from Cape Canaveral; all are presently scheduled from the 


agency’s Wallops Station, Va., launch site (see p. 56). 


P NASA's seven Mercury pi get two Convair F-106 interceptors for 
use in proficiency flying as s USAF’s air defense unit at Langley AFB, 
Va., is outfitted with them. M ry pilots are now using Lockheed T-33s 


and Convair F-102s (AW Oct. 19, p. 23). 


> Study of general criteria for Minuteman solid-propellant base and facility 
design will be submitted to the Air Force in June by Roberts and Schaefer, 
Chicago and New York architectural and engineering firm. 


nstruct a hardened combat operations 

for the North American Air Defense 

t following a recent revision in USAF’s 
| plans for construction of eight under- 


© Air Force has decided not 
center near Colorado Springs 
Command at least for the 
air defense program which 
ground SAGE super-combat 
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High quality and availability of Haynes 
wrought alloys are assured because they are 
produced in our own plant by experts. Sheet, 
above, is being hot-rolled on a 3-high mill. 


| 


es 


1600 1800 2000 


High Strength-Light Weight 
for use up to 2000°F 


Hone ;comb construction and paper-thin foil made of HaYNEs 
alloys have teamed up in the battle against the thermal thicket. 
The result? a strong, lightweight material that resists 
temperatures in the 2000+ deg. F range. A material that 
enables engineers to design parts with exceptional heat-resistant 
characteristics and with high strength to weight ratios; 
components that equal the high-temperature resistance of 
solid sections, yet weigh only 1/10th as much. 

Foil as thin as 0.002 inch is now available in HAYNES 
alloy No. 25, HasTe..oy alloy X, and MuLtmer alloy. It can 
be obtained as foil, for use in engine blanketing for 
example, or in honeycomb form. 

Haynes high-temperature alloys are produced in many other 
forms, too. Sheet, plate, bar stock, wire, tubing, and 
castings are all immediately available. For full information, 
write for descriptive literature. 


aLLOowvs 
HAYNES STELLITE COMPANY 
, Division of Union Carbide Corporation 
Kokomo, Indiana 2 
CONF feys 


i 


The terms “Haynes,” “Hastelloy,” “Multimet” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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Coolidge Report 
Conclusions 


Power Deterioration 


USAF Weapons 


Evaluation 


MATS Modernization 
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Washington Roundup 


White House has pigeon-holed a repo 








rt that says the U. S. has tacitly accepted a 


position as a second class world power during the past decade and has reduced its mili- 


tary power to such a bare minimum that fur 
its power to negotiate with the Soviet Union 
Commission arms control study complet 
Coolidge Report paints a darker pictu 
probably will become an election-year st: 
Coolidge study published, but it see 


privilege along with the still-unpublish 


White House maintains the arms contr 


intended for publication or legislative us: 
Subcommittee headed by | 
headed by Hubert Humph 


the study are being used in the current 


paredness 
committer 


Report says the deterioration of U.S 
turned the tide of leadership in Asia against 
This shift is traced to an Asian belief t 
defend its fnends the Similar wv 
the same reason 

Study emphasizes that the worst U.S 
the Soviet Union has modernized it 
Coolidg group not { S 
equipme¢ nt 

High cost of arms control systems was t 
istration. [hi ort found that 
activities would cost almost as much 

Coolidge Commission recommends 
of basic arms control policy now lacking 
coordinating policy between the Pentag 
Permanent technical, prof 
control met 


convent 


agencies 
continuing study of arms 


strategy 


Top Air Force commanders will tak 
and production programs for the next 
beginning Apr. 15 at Maxwell AFB, A 
evaluation of th nplete pectrun [ 
development pha to the end of op 
will decide what programs will form tl 


the next ten vears 


Government program to develop a s 
under serious consideration in the Whit 
im of the progr 

mic transport 


use. but the basi 
service with a uper 
Supersonic transport program begun ne 
crash effort that would develop later if th 
class. Sovict design group under An 
working on a Mach 2 transport for tw 


Defense Department is trying to put sh 


House. 


ther disarmament would dangerously weaken 
hese are the conclusions of the Coolidge 
months ago for President Eisenhower. 
than the celebrated Gaither Report, and it 
1 center, Congress will fight to have the 
to remain under the cloak of executive 
r Report 

ol study is an internal working paper never 
resisted attempts by the Senate Pre- 
hnson and Senate Disarmament Sub- 
iccess to the report, although parts of 

ns control conference in Geneva. 


ilitary power in relation to the USSR has 
the U. S. and in favor of the Soviet Union. 
U. S. lacks sufficient military power to 

s with European allies was cited for 


leficiency lies in conventional arms. While 
forces twice since World War II, the 
till rely basically on 1940-45-vintage 


he conclusion most distasteful to the Admin- 


juipment, manpower and enforcement 
rent military budget 


new organization to supply the coordination 


Report found no organizational means of 
Department, Budget Bureau and other 
taff organization is recommended for a 
id policies in relation to basic U. S. 


hard look at weapon system development 

ide during Cherrytree, a three-day session 
Purpose is to develop a realistic budget 

\l weapon systems from the research and 
\fter two davs of briefing, the group 

if the Air Force weapon structure over 


ypersonic transport for sale to U. S. airlines is 


These aircraft would have military 
to beat the Russians into passenger 


w would help the U. S. avoid the inevitable 
Soviet Union produces a transport in this 
polev is generally believed to have been 


arp legal teeth into a proposed directive that 


will establish rigid censorship by Assistant Defense Secretary Murray Snyder's office over 


all contractor advertising. New direct 
to include advertising policy control 
the economic implications of contract 
tary policies 
New regulations will hit educational 
well as industrial contractors. 


bevond the usual security review concept 
ld censor references to such matters as 
relationship of specific weapons to mili- 


institutions and nonprofit organizations as 


Air Force will ask Congress for an additional $236 million in the Fiscal 1961 budget 


to modernize the MATS transport fleet 
for quick purchase of Boeing KC-135 
tankers to cargo transports. Balance 
workhorse cargo transport. This new 


principal replacement for the current MAI 


Most of this extra money will be earmarked 


imum modification to switch them from 
ent to develop a new design for a basic 
will be turbofan-powered and will be the 

S fleet 
—Washington Staff 
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Major Role Planned for Snap-Type Units 


Nuclear-electric systems foreseen as predominant 


propulsion, secondary power source in 1965-70 era. 


By Evert Clark 


Washington—Nuclear-electric power systems, typified by the National Acro 
nautics and Space Administration's Snap § (AW Mar. 28, p. 31), are expected 
to become the predominant and most reliable sources of propulsive and 
secondary power for satellites and space probes in the 1965-1970 period 

As short a time as two years ago, availability of these systems was belicved 


to be much further away in time 


Success of the 


Atomic Energy Commis 


sion-industry small reactor program and tests of smail conversion systems are 


now making it possible to begin the scaling of experimental components into 


useful systems. 

First of these will be the 30-kilowatt 
Snap 8 and the 300-watt Snap 10 (AW 
Feb. 29, p. 26), but Air Force’s Ait 
Research and Development Command 
expects to award a feasibility stud) 
‘within the near future for a 300-kilo 
watt system, and needs for units pro 
ducing as high as 1,000 kw. are fore 
seen 

Snap 8 will use a reactor being de 
veloped by Atomics International Divi 
sion of North American Aviation, Inc., 
which is a scale-up of the 50 kw. zit 
conium hydride-moderated Snap 2 r 
actor. It will use a liquid mercury-tur 
bine electrical generator system to be 
developed by Aerojet-General 

First propulsion unit to be used with 
Snap § will be an ion engine having 
‘5 to 1 Ib. of thrust. NASA is expected 
to open competitions soon for vs Ib 
and 4 Ib. thrust ion engines. Later, 
an arc-plasma jet propulsion unit will 
be used 

Snap 8 eventually will exist in the 
30-kw. version and a version 
The larger system will still use the 
same reactor but will have two energy 
conversion systems. 


Hi )-kw 


Aerojet Contract 


Aerojet’s $8 million contract will call 
for one conversion with a 90 
day reliable lifetime to be delivered 
within 34 and another with a 
l-vear reliability to be delivered within 
5 years Aerojet will be responsible for 
the entire 650-Ib system 
It will consist of a loop in which liquid 
metal such as potassium or rubidium 
is heated by the 250-lb. reactor and 
passed through a boiler; another loop, 
probably containing mercury, which 
will be passed through the boiler; a 
turbine turned by the vaporized liquid 
mercury to power an electrical genera 
tor, and a radiator system for cooling 
the mercury. Since efficiency of the 
system is only 20-25%, 75-80% 
of the heat must be dissipated into 
space. Although the radiator system, 


system 


years 


conversion 


some 
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which will need to be several hundred 
square feet in area, is believed by some 
to be the most difficult part to suc 
cessfully develop, NASA hopes to hav« 
1 complete system ready for flight tests 
within three and one-half vears 

The 30-kw. Snap § system, including 
shielding, will weigh about 1,500 Ib 
Robert E. English of NASA's Lewis 
Propulsion Laboratory told the Joint 
Congressional Committee on Atomic 
Energy that Snap 8 could be used with 
the Agena, Centaur and Saturn vehicles 
\ 60-kw. version weighing 3,000 Ib 
could power a 15-ton spacecraft and 
ilso provide its secondary power. Th 
30-kw suitable 
the Agena-launched space vehicles and 
the 60-kw. version with Centaur 


version “‘will be with 





Sunflower Competition 


Washington—Unusual mixture of 23 
engine, airframe, electronic and compo- 
nent manufacturing companies have en- 
tered the National Aeronautics and Space 
Administration competition to develop a 
three-kilowatt Sunflower I solar collector 
power system for use with satellites 
launched by the Centaur and Saturn 
space vehicles (AW Feb. 29, p. 26). 

Award of a contract is due early this 
month. Bidders who entered proposals 
on Mar, 17 

Convair, Raytheon, Allison 
of General Motors, Cook Research Lab 
Products, North 
Missile Division, 
Sundstrand, General Electric's Missile 
Division, the Pratt & Whitney and 
Hamilton Standard Divisions of United 
Aircraft Corp., Boeing, Avco, Marquardt, 
Westinghouse, RCA’s Astro-Electronic 
Products Division, Armour Research 
Foundation, AiResearch Division of 
Garrett, Solar Aircraft Co., Martin Co., 
Lockheed’s Missile Division, Texas In- 
struments, Hoffman Laboratories and In- 
ternational Telephone & Telegraph Lab- 
oratories. 


were: 
Division 


Thompson 
Aviation’s 


oratories, 
American 











launched vehicles,” English maintained. 

J. R. Wetch, chief project engincer 
for Atomics International's Snap_re- 
actor program, told the Committee that 
1 small mercury vapor turbine generator 
has been operating for more than 1,000 
hr. in AEC’s Snap program with 
no deterioration of performance. He 
likened this to 50,000 mi. of nonstop 
operation of an automobile 


Completed Phases 


Wetch pointed out that Snap 2, part 
of the general Systems for Nuclear 
Auxiliary Power Program laid down in 
1955, has just completed its research 
and feasibility phase 

Vhe larger effort of developing this 
hardware for the space environment and 
integrating the power conversion ma- 
chinery with the nuclear heat source 
ind finally the satellite vehicle, is only 
now commencing,” Wetch said 

These forthcoming integration tests, 
iutomatic control tests, vibration and 
shock tests and remote orbital start-up 
demonstrations will require a great deal 
of attention over the next two to three 
vears 

Upon completion of these engineer- 
ing development activities, a reliability 
ind endurance qualification demonstra 
tion phase will be required before these 

power units would be operationally 
oupled with satellite vehicles which are 
valued in the millions and tens of mil- 
hons of dollars 

Thus 
pa sed sic! 
forts were originally funded for devel- 
satellite nuclear APU 
Unit), and the time 
APU wall be ready for 


nearly a decade will have 


research and feasibility ef- 


opment of a 
Auxiliary 
that the nuclear 
operational use.” 

This kind of time scale 
that rehability demands will require 
life-testing of means that 
we must undertake our first steps of 
determined research to establish design 
riteria immediately if we do not wish 
to seriously delay our total space capa 
bility,” Wetch said 

English said the 
launched into a 300-mi 
1000 Ib. satellite by 
Centaur vehicle, could use 
rocket to propel the satellite into higher 
and higher orbits about the earth. By 
propelling for about 40 days, the clec- 
trical system could raise a payload of 
3.000 Ib. into the so-called “stationary” 
24-hr. orbit, 22,300 mi. above the earth 

Since the thrust of electrical rocket 
engines is so small, more time is re- 
quired to put a satellite or probe into 
position than with a chemical rocket 
But the Snap systems have the value of 
doing dual service—propulsion plus pro- 


Powe if 


and the fact 


some units 


60-kw. Snap 8, 
orbit aboard a 
means of the 
an electric 
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viding the electrical power needed for 
operation of instruments after the pav- 
load is delivered 

A Mars probe of 500 Ib. could be 
delivered by a chemical rocket system 
in 250 days, English said. Snap 8 could 
lift a bess andher « system in the same 
period. But, if the time were increased 
to 350 days, Snap’s payload could be 
3,000 Ib. in addition to its own 3,000 
lb., 60-kw. power system, English main- 
tained 


Increasing Electrical Needs 


Wetch said the need for large sec- 
ondary power systems, aside from the 
question of propulsion, is illustrated by 
the increasing electrical needs of aircraft 
weapon systems. The North American 
’-108 was to have required about 100 
kw. for a crew of two and the B-70 up 
to 360 kw. for a crew of four. One 
thousand kilowatts would be sufficient 





Close Shaves for Saturn 


Washington—Two attempts were madc 
to kill the Saturn 1.5-million Ib. space 
project and two requests for 
top priority were turned down before 
the project was transferred to National 
Acronautics and Space Administration 
Roy W. Johnson, former director of 
Defense Department's Advanced Re 
search Projects Agency, told the House 
Committee on Science and Astronautics 


booster 


last week 

Johnson also said “the budget has be 
come the chicf management tool within 
the Pentagon.” 

Johnson said that late last summer, 
Dr. Herbert York, Defense director of 
research and engineering, told him that 
he had decided to cancel the Saturn pro 
gram because “there is no military jus- 
tification therefor . anv military re- 
quirement can be accommodated by the 
Titan-C as proposed by the Air Force 

by the cancellation, the depart- 
ment will be in a position to termmate 
the costly operation being conducted at 
Army Ballistic Missile Agency.” 

Johnson said he then proposed trans- 
ferring Saturn to NASA. A review of 
plans for Titan-C, Saturn and the Nova 
booster followed in September, and York 
“finally agreed” to continuation of Sa- 
turn and began negotiations for its trans- 
fer to NASA, Johnson said. 

Another attempt had been made in 
November, 1958, chiefly by the Budget 
Bureau, to kill the project. ARPA at 
that time opposed a transfer to NASA, 
and NASA Administrator T. Keith Glen- 
nan did not urge the transfer, Johnson 
said. 

Attempts on Dec. 9, 1958 and May 
22, 1959, to gain the top-rated DX pri- 
ority for Saturn failed. It finally received 
this priority recently, after its transfer to 
NASA was announced. 
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a 


» being developed by NASA 


uses reactor, liquid metal loops, boiler, turbine-generator and large radiator. Electrical sys- 
tem will power a small ion engine for which competition is due soon. 


to provide pressurization, air p 
tion, communications power and ex 
nental laboratory power, etc., f 

to 20-man space station on high-altit 
ith orbits, Wetch said 


Other Possibilities 


Wetch also the fi 
non-military possibilitics for Sn 


foresaw 


tcms 

e Several global conimunications 
tems in the 1965-1970 peri 
Centaur and Saturn launch¢ 
vould include multichannel, a 
kM radio 
the world, 
local economic and 
ity development.” 
e “It appears that the Snap § 
could provide sufficient 
channel of continuous tclevisior 
casting on a complete global ba 
could be received by the 
television sets which are now cor 


coverage ot il] 
‘regardless of 
broadcast 


powe 


conve 


in use 
e“The family of Snap units 
decade can provide sufficient 
power for near-carth satellite 
plish traffic 
navigational aid functions 
e “Satellite global weather 

and mapping can be much m 
tailed, rehable and accurate wh« 


the higher powers provided 


+ 


precise ur conti 


units.” 


Similar Advanced Materials 


Although the turbine-generat 
8 and the thermoelectric direct ¢ 
sion Snap 10 use the same ady 
materials, physics and control 
niques developed in Snap 2 and operate 
in the same 1,200 to 1,300F tem 


perature range, high temperatures and 
corrosion are problems which still need 
considerable research. 

Robert H. Fox, assistant division 
leader for reactor research and advanced 
concepts in the Lawrence Radiation 
Laboratory’s Nuclear Propulsion Divi- 
sion, told the committee that the 
2,000F reactor temperatures and 1,000F 
radiator temperatures plus the asso- 
ciated chemical corrosion require “a 
long-range basic research activity in cor- 
rosion at high temperatures.” 


Mars Vehicle Needs 


\ two-or-three-eman Mars vehicle 
probably would require some 30,000 Ib. 
for the passengers’ supplies and equip- 
ment; some 50,000 Ib. of liquid cesium 
fuel and a vehicle gross weight of 
100,000 Ib., Fox said. Power consump- 
tion of a 15-Ib.thrust electric rocket 
would be some 1,000 kw. Such a vehicle 
may require 15 to 20 years and possibly 
as high as 30 years to develop. 


Jet Relationship 


“Right now we are about in the 
same position as we were with respect 
to jet engines in the late 1930s,” Fox 
said 

Nuclear-electnic 
power systems are generating interest 
among a wide variety of companies (see 


and other satellite 


box on p. 26). Final bidders in the 
Snap 8 competition won by Aerojet 
were AiResearch Division of the Gar- 
rett Corp., Thompson Ramo Wool- 
dridge’s Tapco Group; Pratt & Whit- 
ney Division of United Aircraft Corp.; 
Allison Division of General Motors; 
General Electric Co.; Walter Kidde & 
Co., Inc., and Allis-Chalmers. 





Space Technology 





Nuclear-Powered Engines Urged 
For Space Vehicle Upper Stages 


Washington—Use of heat-exchanger 
nuclear engines to propel space vehicles 
a matter of detailed engi 
determination 


seems to be 
neering, money and a 
to carry through such a project, accord 
ing to Dr. Ramon E. Schreiber, tech 
nical directo: of Atomic Energy Com- 
mission's Project Rover nuclear reactor 
project 
Schreiber, testifying before the Re- 
search and Development Subcommittec 
of the Joint Congressional Committee 
on Atomic Energy, indicated that most 
of the 
the Rover program has been exp 
on the Kiwi-A test reactor and 
experiments with it had convi 
scientists working on the project at the 
Los Alamos Scientific Laborat 
there is little doubt of 
of high power 
reactors suitable fo 
engines. Performance 
rocket which could bx 
ment began today als 
by Schreiber. He said 
“It seems renera 


“limited effort’ authori for 
n ied 
that 


achieve about twice th 


of the best chemical 

of the nuclear propulsion t 

now available.” 
Schreiber ad 

one nuclear stage 

two oxygen-hydrogen < 

except that the nuck 

slightly greater 

would cut 

tial to a small 

Schreiber said 

one nuclear upper 


chemical stag 
+} 


creased the pay 


In his progr 


develop 
one. bu 
it be con 
expermecn 
pe ited 
of the expe 
funded 


Rear 


be indented in 


impulse 
inp li 


tiny 
ection 
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sphere and coated with a thick layer of 
solid ablating material. Explosion of 
the small atomic bomb expelled out 
of the rear of the rocket would not only 
impart a high pressure impulse to the 
rocket but its heat would melt away a 
laver of the ablating material and force 
it along the bottom, finally expelling 
it at high velocity in the opposite dit 
tion to the rocket’s motion 

Specific impulse and efhiciency of the 


| 
| s materially i 


bomb-powered t 


rocket 1 

cre ised by use of the abl 

Sharp pressure impulses from the bomb 
ted to 
more than 2 

and will last for onl 
Internal spring arrang 


ments probab vill be 


! 
] 


ating matcria 


explosions are not CxpK iMpo 
accelerations of 


vehicle 


or 3¢ 
on the 
1 few minutes 
used to damp 
the acc Ons Te iching the crew and 
sensitive equipment 
During the next few 
Alamos gr up plans to test a new rea 
tor Kiwi-A Prime, “to evaluate detailed 
esign = featur evolving from th 
Schreiber said. ‘This 
sted until 
¥f damage to 
ssarv failur 
Alam 





Rocket Study 

Competition 
Washington—Proposals are due on 
Air Force rocket 
competition follow 
bidder's conference held at Kd 
AFB, Calif.. on Mar. 15. Deeci 


sion probably will result in partially 


nuclear 


Apr. 11 in an 
study requirement 
ing a 


wards 


contracts to two industrs 
companies. No specific 


cation has yet been pinpointed for the 


funded study 
ve hi ke ippli 
projected nuclear rocket 

Industry members attending the con 
ference included North American Avia 
tion’s Rocketdyne Division, Aerojet-Gen 
eral, Pratt & Whitney Aircraft, McDon 
nell, Northrop, Marquardt Corp., Curtiss 
Wright, Republic, General Electric 
Westinghouse, Douglas, Bell Aircraft 
Lockheed, Martin, Boeing, Thiokol and 
Allison Division of General Motors Corp 











cle would have its total impulse re- 
stricted to limit range. The other was 
the placing of an experimental engine 
into orbit with chemical boosters and 
to conduct the tests remotely above the 
itmosphere 

Another phase of the Rover work 
which will be pursued more energeti- 
illy in the future is the investigation 
of problems connected with building 
very large nuclear rockets and ex 
trapolating the data that has been ob- 
tained thus far on Kiwi-A and will be 
hortly on other heat ex 
changer reactors. ‘Testimony has indi 
cated that the first nuclear rockets will 
have about 100,000 Ib. thrust with a 
2,000 megawatt reactor 

Schreiber told the congressional com 
that testing of large 


obtained 


nittesc engine in 


f the program w uld require 
new facilities and a general expansion 

Ultimate potential of nuc lear power 
TX iched \ th 


than solid 


+} nhas 
il pita ( 


ystems probably wall be 
liquid or gaseous fuel rathes 
fucl reactors, according to Schreiber 
Reactor 
oped by pooling the knowledge of the 
Sherwood fusion) program 


1 the Rover program, and Schreiber 


of this tvpe might be devel 


controlled 
ind 

id this is being done and that plasma 
reactor schemes are being studicd 
Pheoretical cfhaences of these r 


ire many times higher than those of the 


tors 


urrent heat exchanger reactors 
More complete rundown on the im 
mediate p tential of nuclear rockets was 
given last week by Air Force Lt. Col 
Hloward R. Schmidt, chief of the Nu 
lear Rocket Section of AE-C’s Division 
f Reactor Development, at the Amen 

Conference in Chicage 

i three tage saturn 


»>nu lear ch 


stage 


I pavi id i} 
tag of the Nova 
rent plans wall ha f 
5-million-lb.-thrust single 
under ce clopment 


North 


m of 


it $24 milli 
mission probabli 
replacing the Nov 
il-nuclear Saturn. | 
|. was obtained at in 
on the basi if 
per pound of 
is ch le | 
) Using this vard 
Saturn and the 
milhon and $4§ 
The chemica 
Saturn would cost $24 million, includ 


ng the estimated cost of $10 million for 
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USAF Plans Shift in Air Defense Pattern 


By Philip J. Klass 


Washington—Air Force is proposing 
a sharp cutback in the Boeing Bomarc-B 
and SAGE super-combat center pro- 
grams in order to provide almost $400 
million for increased procurement of 
Atlas intercontinental ballistic missiles 
and to expedite operational dates of the 
Minuteman missile, Midas and Samos 
satellites and the Ballistic Missile Early 
Warning System 

As outlined to the House Appropria- 
tions Committee, the major revision in 
the Fiscal 1961 budget request which 
Air Force in late January 
reflects growing that the 
dominant Soviet threat comes from its 
growing numbers of ballistic 
despite the fact the Sovicts still possess 
bomber fleet 

Air Force proposes to produce the 
Bomarc-B interceptor 
under contract but to order no 
This action is expected to save $351.1 
million of the $421.5 USAI 
originally requested for the program in 
Fiscal 1961. In subsequent years, the 
cutback 1s « xpected to 
$451.3 million that would 
necded to complete the 
planned numbers of Bomarc-B missil 
and to build their launching sites 
l otal savings is estimated at $854.4 mil 
hon. Bomarc-B sites 
in the northeastern portion of the U.S 
would be outfitted with the missiles but 
halted at other 


submitted 
recognition 


missiles 
a formidable 
now 


missiles 
mor; 


milhon 


save an additional 
h ive he cn 
originally 


already completed 


construction would be 
sites 

The Air Fores 
strengthen the hands of congressional 
critics of the Bomarc 
have the program canceled completely; 
without completing the missiles now 
under contract. An Air Force spokes 
man estimated that something less than 
$250 million could be salvaged if the 
entire Bomar canceled 

Air Force decision not to proceed with 
construction of eight hardened SAGI 
equipped 


iction is expected to 


who may seek to 


program were 


super-combat centers, each 
with larger-capacity, transistonzed ver 
sion of the present SAGE AN/FSQ-7 
computers, slashes $132.4 million from 
the original Fiscal 1961 budget request 
ted to save another $141.8 
1960 funds. Another 


would 


and l Cx pe 
million in Fiscal 
estimated $124.7 
been needed to complete the program 
» that a net saving of $398.9 million 
wer several years is anticipated. Air 
Force will complete the existing SAGI 
system consisting of 20 sector direction 


million have 


combat centers 

In testimony before the House Ap 
propriations Committee, Gen. ‘Thomas 
D. White, Air Force chief of staff, left 
little doubt that the decisions to cut 


centers and three 
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back on Bomarc and SAGE we 
cult ones to make. “We ar 
here,” Gen. White said, 
President’s budget, to shift ou: 
sis to give us a good air defens 
than we would have had it an 
some of the moneys on systen 
will better meet the futur 

it. While I recognize the thr 
air-breathing bomber exist 

important, most 


as the most 
threat against this 
obvious that the 

listic missile is to become th 
nant threat to th 
two ystems, the 


nation, it 
intercontin 
nation 
ICBM 
opinion become the dominan 
Gen. White admitted t 
Lawrence Kuter, command 
North American Air Def 
mand, docs not ree Vv 
proposed program Gen 
like to continue the Bon 
build the SAGI 
centers, reinstate the North A 
F-108 Mach t 
that Army's Nike Zeus anti-I( 
sile system should be put in | 


White id 


gram, 


nter ceptor 


ke 
? 
Gen 


Revised Program 
Air Force pi 
wal of the J 
é ff and the S« I 
Force, Gen. White testifi 
that in the absence of Sect 
fense Thomas 8S. Gates 
fense Department has appr 
backs and the A 
pre sent its pr posal to the H 
has not vet given official 
for those items which USAI 
to buy with the fund 


cutbacks 


In respon » House 
questioning Cl ed 
the Air | 


the $5I¢ 


retan 


iuthorized 


} 
cutback 


“withi 


another $26.7 million for additional 
items, including Lockheed C-130B 
cargo planes, rocket engine develop- 
ment and Military Air Transport Serv- 
ice modernization but had been over- 
ruled on this by Defense Department 
officials. The reason, according to Gen. 
White, was that there is an $18.6 bil- 
lion limitation on Air Force Fiscal 
1961 expenditures and the additional 
items would have pushed USAF over 
this figure. 

Air Force received Defense Depart- 
ment approval to propose alternative 
programs totaling $123.7 million less 
than it had earlier requested in its 
Fiscal 1961 budget 

Air Force decision to radically alter 
its request for Bomarc-B funding fol- 
lowing last year’s budget hassle between 
its interceptor missile and the Army’s 
Nike Hercules area defense missile may 
have been prompted by concern that 
Bomarc-B had become an extremely 

ilnerable program for congressional 
ritics because of delays and technical 
difficulties in the program even though 
the latter were not considered serious by 
those familiar with the project 

Army supporters in Congress, critical 
f the Administration decision to hold 
back production of the Nike Zeus, were 
expected to level their fire at the high 
level of Bomarc funding in the face of 
missile threat. The 
risk of criticism for 


the rising ballistic 
Air Force ran the 
being preoccupied with the 
threat” if it continued to pour 
to a billion dollars a vear into Bomarc-B 
ind SAGE (AW Feb. §, p. 32). Also, 
igainst manned bombers fiving at ex- 
tremely low altitudes, the Bomarc guid- 
ince system reportedly was not as ef- 
fective as at high altitudes 

Ihe decision to abandon the SAGE 
somewhat 


“wrong 


close 


super-combat centers was 
Ihe expense of hardened, un 


lerground SAGE installations for air 


Casic 





Present 


Aircraft procurement. 89 2 
1,338 4 
Military construction. 517 


Missile procurement 


Research, development, 
test, and evaluation. 351 
Other procurement 510 


Total 2,807.0 





Air Defense Reorientation Summary 


Millions of dollars) 


Fiscal Year 1960 
New Obligotional Authority 


Revised Difference 


Program Program 


89 2 


1,338 
557 


376 
429 


2,792 


Fiscal Year 1961 
New Obligational Authority 
Present Revised Difference 


Program Program 


81 218 
1,824 1,546 
166 146 


296 407 
423 351 


2,793 2,669 














Interceptor Proposals 


Washington—Air Force studies of pos- 
sible replacements for the North Ameri- 
can F-108 Mach 3 interceptor reportedly 
include a North American proposal to 
build a slower Mach 2 version using 
aluminum rather than the 
planned stainless steel and perhaps in- 
corporating an ablative that 
would be sprayed on after each mission. 
Other contenders include the Navy/ 
North American A3J, the USAF /Convair 
B-58C and the Navy/McDonnell F4H. 
Difficulty of squeezing the large long 
range radar and fire control system into 
the F4H may drop the Navy interceptor 
from the list of contenders. 


originally 


covering 











defense is of questionable unless 
the radars which supply target 
tion, the interconnecting 
tions, the interceptor airheld 
marc sites are equally harden 

Air Force testimony before 
committee disclosed that it w 
least 1964 before 
combat centers were opera 
the date probably would |! 
into 1965 or 1966 

A portion of the funds salvaged from 
the Bomarc-B and SAGE cutbacks 
be used to strengthen existir 
fenses against manned boml 
program includes 
e Interceptor improvement. Air Force 
proposes to modernize existing McDon 
nell F-101B and Convair F-102 and 
F-106 aircraft to bring them abreast of 
latest factory designs Improvements 
will include addition of new time-divi- 
sion multiplex data link equipment, 
which enables SAGE computers to au 
tomatically fly interceptors to the vicin 
ity of their targets. Interceptor radar 
will be modified to make it 
sistant to enemy electronic 
measures. Interceptors also will be out 
fitted to carry new GAR-11 nuclear 
tipped air-to-air missile developed by 
Hughes Aircraft Co. Whereas the MB-1 
(Genie) is an unguided nuclear-tipped 
rocket, whose warhead must be set be 
fore launch for the explosion time, the 
GAR-11 will home automatically on its 
target and presumably detonate auto 
matically at the correct distance from 
target, greatly increasing its kill prob 
ability over the MB-1. Air 


nr 


commun 


been at 


lave 


more ré¢ 


yunter- 


| orce COCKS 
a total of $232.6 million in Fiscal 1961, 
an increase of $135.7 million over its 
original request. 

e New interceptor missile, radar. Ex 
tremely long-range pulse-doppler radar 
(AN/ASG-18) and GAR-9 long-range 
air-to-air missile, both 
Hughes and originally slated for the 
F-108, would be continued in develop- 
ment on a modest funding basis under 
Air Force’s proposed program. The ex- 
tremely long range of the interceptor 


developed by 


30 


radar and the air-launched missile, 
which travels at hypersonic speed, would 
enable an interceptor to seek out its 
target using only meager ground-con 
trolled intercept radar information 
This would permit an interceptor to 
operate from DEW Line surveillance 
radars or in areas where SAGE com- 
puters might be knocked out. The 
Hughes program, which was scheduled 
to be canceled when the F-108 was ter 
would be funded $15 
year under the proposal 
surveillance radar. Air 
modernize existing 
radars with a $1.3 


minated, with 
million next 
e Improved 
Force 
ground ait 
million increase in current funding and 
1 $15.4 million increase in Fiscal 196}, 
bringing that vear’s total to $145.7 mil 
lion. Modernization include 

of frequency-diversitv, the use of 


frequencies which 


pr poses to 
defense 


will iddi 


extends de 


range and reduces vulnerability 


countermeasures 
Air Force proposes modest 


thes pr 


' 
electron 


n rams 
e Midas, Samos. 
idditional $25.6 


Air Force proposes an 
million for its Lock 
program in Fiscal 1960 
bringing its total to $324.5 million for 
the vear. In Fiscal 196], it seeks an 
idditional $35.8 million for a total of 
Additional funds in 

lude provisions for increased firings of 
the Disco series satellite test 
vehicles for the Midas and Samos 
the bulk of the current vear increas 
specifically earmarked for Midas 
e Minuteman. An additional $27 
lion is proposed in Fiscal 1961 for a 
total of $476.1 million, with additional 
funds used to and 
development effort and expand produc- 
tion facilities 
e BMEWS. Air Force is asking for an 
idditional $14.9 million in current vear 
funding, bringing the total to $272.0 
million, with a requested $27.6 million 
increase in Fiscal 1961] for a 1961 total 
of $134.9 million, to accelerate the 
initial operational date of the Alaskan 
site by several months and the British 
site by perhaps a year. Until the latter 
site is operational, portions of the U.S 
will be exposed to Soviet ICBM attack 
without prior detection bi 
Greenland or Alaska 

Air Force proposes to 
number of Atlas missiles per squadron 
from 9 to 12 at six existing sites rather 
than construct additional Atla 
bases. The $90 million increase in Fiscal 
1960 fund 
for construction of additional launching 
facilities Ihe $136 million 
sought for Fiscal 1961 would be spent 
for the additional missiles and ground 
support equipment 

Boeing now has approximately 10,500 
employes directly engaged in Bomarc-B 
production, with approximately another 
5,000 in related and supervisory posi- 


heed satellite 
$368.8 mullion 


cIcT 


with 


increase research 


radars in 


increase the 


missile 
requested would be used 


InCTCASC 


tions. The total represents about 20% 
of the company’s work force 

If the Air Force plan is approved, 
Boeing is expected to drop approxi- 
mately 5,000 employes during the cur 
rent year, with the figure reaching 
15,000 over the next two years. If the 
entire program were to be terminated, 
the layoffs would be immediate. The 
Bomarc program last year represented 
ibout 15% of the company’s total sales 

Westinghouse Electric's Air Arm 
Division, produces the radar- 
controlled guidance system used in the 
Bomarc, also is expected to feel the 
of the program changes 


which 


cticcts 
As originally programed, the Bomar 
including A and B model 

was expected to cost a total of 
billion. The revised program proposed 
by the Air Force would cut its cost to 
$2.2 billion If the 
terminated completely, the 


program, 
$3.1 


program wer 
total 
billion 


it 
i 


pro- 
would be under $2 
cutback, not 
nentioned in Air Force te 
the Airborne Long Rang: 
ALRI) program recently 
Burroughs Corp. The program 
originally called for outfitting 80 RC 
121 aircraft with improved radar and 
data extend 

been cut back to 


ram cost 
Another pecinca 
timons 1S 
Intercept 
awarded to 


wh h 


processing equipment to 
range of SAGE, has 
0 aircraft 

The Air Force's proposed Bomarc-B 
utback did not come as 
Canadian defense officials 
nade the difficult and controversial de 
cision to cancel Canada’s work on its 
Ck-105 interceptor in favor of the 
Bomare-B. Defense Department off 
ials have kept Canadian officials ad 
f current thonking on the air 
Although USAF’s 
recent action tnggered a debate on 
the subject in Commons, (¢ 
xpected to go ahead with plans to con 
truct two Bomarc-B bases- at North 
Bay, Ont., and Mont. Laurier, Quebec 

Decision to abandon plans for the 
SAGE  super-combat centers also will 
have an effect upon the Avia 
tion Agency which was investigating the 
feasibility of the expanded ca 
pacity of the AN FSQO-7A com 
puters for integrated control of high alti 
tude military civil aircraft trafhi 
Observers expect, however. that FAA 
ind the Mitre Corp., which was in 
estigating the use of SAGI 
AA and Air Force contract, will 
reorient their studies for the possible 
use of existing SAGE AN/FSQ-7 com 
puter 

Recent shift in Air Force emphasis 
from air defense against manned bomb 
ers to ballistic missiles has generated 
peculation that there will be increased 
pressure on FAA to use SAGE com- 
puters for trafic control and perhaps 
even take over their operation in an- 
other several years. 


a surprise to 
who earlier 


ised 


lefense problem 


inada 1s 


Federal 


using 


new 


and 


computers 


under | 
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Glennan Estimates National Space Costs 


By Ford Eastman 


Washington—Total cost of the na- 
tional space program over the next 10 
years will be at least $12 to $15 billion, 
National Aeronautics and Space Admin 
istration Administrator T. Keith Glen 
nan told the Senate Space Committec 
last week 
\pp wing before the NASA Author 

m Subcommittee headed by Sen 
John Stennis (D.-Mi Glennan said 
the 10-year program will require expen 
diture f more than $1 billion in Fiscal 
1962 and “upward of $1.5 billion an 
nuall vithin the next five vears.” 

NASA ha equested $915 million 
for Fiscal 1961, and authorization for 
thi umount already has been cleared 

¢ House Space Committee and 
ip ed by the House Added to D 
fense Department estimates of $471.1 
millon for Fiscal 1961 mulitarv space 
projects, the NASA budget will bring 

t of U. S. space exploration 
llion for the next fiscal vear 
to S15 billion for civilian 
er the next 10 years will 
inety of projects rang 


, 


ing f earth satellite launchings to 
deep sp probes, lunar impacts and 
manned orbital flights, Glennan said 

The knowledge and expenence gained 
from these experiments, combined with 
the development of more powerful 
booster engines and high energy upper 


st will lead to manned circumlunar 


’ 
ARCS, 





Skybolt Cost, Timetable 


Washington—Air Force-Douglas Sky- 
bolt air-launched ballistic missile program 
may involve almost a billion dollars over 
a 10-year period, including research, de- 
velopment and production costs of the 
missile and modification to Boeing B-52s. 

First squadron of B-52Hs is scheduled 
to be activated in 1965, with as many as 
22 squadrons scheduled to carry the 
weapon to follow. 

Plans are to develop and produce the 
Skvbolt under a very tight schedule, with 
enginecring changes held to a minimum. 

Skvbolt will have its external con- 
figuration changed as a result of design 
re-evaluation by Douglas and Wright Air 
Development Division, cognizant project 
office. Known as the Skybolt Delta ver 
sion, the new configuration will climinate 
the canard controls on the second stage 
(AW Feb. 22, p. 26), and four hydrau- 
lically-actuated movable fins similar in 
configuration to those on the Thor 
IRBM will be used on the booster stage. 
Control for second stage may be ob- 
tained through swiveling four exhaust 


nozzles. 
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flight early in the next decade, G 


predicted 
Development of the 1.5 n 
thrust Saturn clustered engine 
the U. S. a thrust capability 
which Glennan believes will n 
ceeded by Russia after that tin 
He said hi 
1 “reasonable 
Perhaps it i 
statement in there 


, lL 
many peop 
for us because 


iy we 


will 

which 

pulse 

system 

weight 

put up and I doubt 

ians|} will excced that 
Glennan al told th 

e Vice Adm. John T. Hayward, 

chief of naval operations f 

ment, was “not wholly corr 

he told the Hous« Space ¢ 

that acronautical research w 

down the drain” because 

emphasis on space (AW M 

30). He said NASA has be 

sive to each request for 

research and that the agen 

ducting research in this field 

e Budget Bureau earlier had 

milion limit on NASA's | 

budget estimates, which 

slightly higher than last 

he would not accept the 


e First suborbital flight of MI 


crewman is not being timed 


before elections” in order t 


the presidential race. When 


is) ready, the 


whether it is before or a 


flight wall 


tions 
e To provide backup boosters 
scheduled firings would al 
the cost of the space prog 
of a failure, the experiment wi 
poned until it can be sched 
other time 
ein the next few vears, wh 
becomes operational, emphasi 
from big boosters and weight 
pabilities to scientific experim 
manned orbital flights 

Dr. Wernher von Braun, di: 
NASA's new George C. Marsh 


Center at Huntsville, Ala., who said last 
ear it would take the U. S. five vears 
to match Russia in space capabilities, 
told the subcommittee that “in the area 
f scientific achievements in the field 
f space exploration we probably have 
jught up very well. In fact, many peo- 

believe we have produced more sci- 
ntific knowledge with our smaller ve- 
hicles than the Russians with their 
iuch larger ones.” 

Dr. William H. Pickering, director of 

Jet Propulsion Laboratory, informed 
ubcommittee that an attempt will 
made within a month to launch the 
Project Echo 100-ft. inflatable sphere 
nto orbit. The sphere will act as a rm 
lector in radio communications tests 
etween New Jersev and California. 

In the House, Rep Overton Brooks 
hairman of the House Committee on 
Science and Astronautics, continued to 
take testimony on the proposed changes 
n the National Aeronautics and Space 
Act of 1958 under which NASA was 
reated. Major changes requested in- 
lude liberalization of the patent pro 
isions, elimination of the National 
\cronautics and Space Council and 
elimination of the Civilian-Military 
Liaison Committec 
Roy W. Johnson, former director of 
he Advanced Research Projects 
Agency, told the committee he did not 
believe any changes in the present space 


; 


law are necessary. He said the space 
committee and others in Congress 
hould not be too preoccupied with re- 
rganizations, but should concern them- 
elves with programs, goals and all-out 
defense against communism 

At the same time, Johnson warned 
Congress against “blindly accepting” 
ill of the advice from eminent scien 
tists. “I believe we lag in the missile 
ind space fields,” he said, “because of 
the bad advice given to us over the past 
dozen vears.” 





Saturn Static Test 


Washington—Static test firing of four 
of the eight engines clustered in the 
Saturn booster is scheduled this week, 
Dr. Wernher von Braun, director of the 
George C. Marshall Space Center, told 
the Senate Space Committee last week. 
If all goes well, he said, all eight en- 
gines will be test fired next week. Two of 
the eight engines were static test fired 
last week for eight seconds. Launch of 
the Saturn first stage with dummy upper 
stages is scheduled during the summer of 
1961, while launch of a two stage vehi- 
cle is scheduled in the fall of 1962. A 
three stage vehicle will be launched late 
in 1963. 
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VARIABLE SWEEP wings for several different categories of aircraft, including attack configurations such as the one shown above, have 
been studied by NASA and a number of U. S. airframe manufacturers. Stability and control problems of previous aircraft with variable 
sweep wings have been overcome through moving the pivot point well outside of the fuselage and by careful attention to design of the 
fixed root section. Wing downwash over the tail is kept almost constant by moving the wing pivot outboard. 


Industry Reviews Variable Wing Potential 


By J. S. Butz, Jr. 


Langley Field, Va.—Major 
ments in the 
sweep wings demonstrated by work a 
National Aeronautics and Space Admin 

ion’s Langley Research (¢ r ar 
causing U.S raft mani 
review these wing configur 
were generally rejected fi 
AW Mar. 28, 

Researchers 
ver the three 
fundamental 
wing 
tudinal and ¢ 
Langley work as a starting point, sev 
U.S. airframe manufacturers are in 
gating variable sweep designs with 
hope of achieving significant impr 
ments in over-all flight efficiency fo 
categories of supersonic aircraft 

If their work is successful, this f 
of variable wing geometry probably 
be applied to vel 
it very high speed 
conventional manner 

Today, 
sweep is being made in connection wi 
two types of aircraft that apparenth 
are nearing the beginning of their 
velopment cycle. Performance of 
these aircraft can be substantiall: 
proved if the wing aspect 
sweep angle can be varied over a wide 
range. These aircraft ar 


performance 


the 
sweep 


stability 


icles which mu 
still land 


} 
Dut l 


most consideration of ' 


ratio 


32 


e Supersonic transport. J akeoff 
formance and fuel consumption during 
bsonic climb to cruise altitude can be 
three to one increase 
ispect ratio available through straight 
Normally, this 

1 transatlantic flight would 
more of the total fuel 


the wing sweep 


DCT 
pel 


nproved with the 


swept 
wep 


wings 
) 
onsume 3 
Capability of 
o should improve holding 
| perf descent 
th ce 


irving 
ipabilit 
mance during 
tination 

© Low level, supersonic attack ai: 
With it 
ler. to vhere its asp 
less, this ait 


minimum drag 


wept back ar 


vould be 
would have aln ta 
efficient for high-speed long-range flight 
it low altitude. Gust loading in thi 


of flight would be 


ibout 2.0 or 


tung 
Pp 


g significantly reduced 
with the sharply swept Its alter 
nate configuration with straight wing 


wings 
an aspect ratio approaching 6.0 
ld give it good takeoff performance 
ipability as compared with 
of swept-wing aircraft. Maximum 
ind high altituc per 
| 


improved with 


loiter 
ferr | 
formance al 
the straight wing 


Most of thes 


iriable 


range C Cruise 


sO would be 


al benefit 
sweep illustrated 
three performance equations. Th 

the takeoff ground roll di 
which is critical for all high-per 
formance, swept-wing aircraft operating 
Some of these are nearing the 


theoreti 
can be 


oncerns 
tance 


today 


ibsolute limit with ground roll require- 
ments of around 10,000 ft. The takeoff 
reduced bv increasing 
the lift coefficient, 
wing area or by de 
uircraft weight 
transports of most 
have their 
the optimum for 
} 


cr to provide i 


nee can be 
thrust, 
ratio or 


engin 


current 


wing aspe t 


landing configuration. Us 
weep, it 1s considered po 
these aircraft 

the 
maximum 
the point 
off would 


esign 


spect 


g taKt 


econd performance 
r gust loading, and it is of in 
primarily for low-altitude flight 
effects of high 
and severe at 
turbulence can IMpose the 
ds the structure will have to 

The gust loads at 
reduced cither by 
weep angle, which, in 
the aspect ratio, or by increasing 
ng loading of the aircraft. If the 
wept back to 80 deg., aircraft 
reduced by a large 
those with a 45 deg 
more highly swept 
change in lift force 


quation 1 


combined 


ur density 


iny given 
increas 


turn, 


in be 

vVCT 

the 

wing has l mall 


per degree change in angle of attack 


AVIATION WEEK, April 4, 1960 








w-< 





LAYOUTS of the experimental Bell X-5 











md Grumman F-10F aircraft (cent that the intersection of the wing axis and 


the longitudinal axis of the fuselage were translated forward as the sweep angle ch keep the aircraft from becoming too stable. 
The X-5 was used to show that variable sweep wings were practical. ‘The F-10I iircraft, was flown extensively for the Navy 


but never reached production. Britain's 


Vickers Swallow on the right is anothe le sweep configuration considered in the last 


few years. Adequate control power is one of its major problems as it was with the X 


craft expenence itrnospheri 


is sudden changes 11 
ind gust loads 
iathion in wing lift pe 
hange in angle of attack can b 
NASA rc] rts indicat that 
vehicle for high-speed, | 
+} 


’ ] ] 
HtTuaAlyY WINnZi« With a 


fuselage to Kccp cust 


TPLTRIITIUT 

rd performance cquation 

t for supersonic tran 
j » the climb-to-altitude phase 
flight. Drag due to lift is criti 
ining this time, and it 1s propor 
» the reciprocal of the aspect 
that an increase in the latter 
0 to 6.0 will result in a larg 
rease in total drag during the climb 
Superson transport: probabl 
linb out at subsonic speeds ta 

ibove 35,000 ft. Recent studi 
dicated that heavy ground dam 
mm shock waves can occur if the 

t. Subsonic climb will make th 

fucl consumption problem more cniti 
with highly swept low-aspect ratio wing 
Efforts to effectively demonstrate the 
advantages of variable sweep began in 
the U.S. in the late 1940s through a 
joint project by the Air Force and 
NASA's predecessor, the National Ad 
visory Committee for Aeronautics. A 
group in NACA’s Langle\ Laboratory 
did some of the preliminary thinking 
for the X-5, an experimental aircraft on 
which sweep could be varied in flight 
Bell Aircraft Corp. designed and built 
the X-5 which first flew m 1951. Pur 
pose of the X-5 was to quickly and 
inexpensively demonstrate that variable 
sweep was practical. A complete exper 
mental flight test program with the X-5 
showed that the aircraft had unsatis 
factory stability and control character 
istics, but it also pointed the way to 

corrections for these conditions 

Major drawback in converting th 
basic X-5 design into a useful opera 
tional aircraft was the mechanism for 
varying the wing sweep. This elabo- 
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X-5 wing forward as sweep increased 
Recent wind tunnel work on this 
blem at Langlev resulted in con- 
rations similar to the one illustrated 
32. Here, the pivot point was 
pt outboard far enough to allow 20% 
more of the wing area to remain fixed 
nd carry a large portion of the total 

ft when the wing was swept back 
ight problem Chis feature, plus a number of others 
( ( practical service ft wolving wing twist and airfoil design 
built re possible to s n the fixed portion, resulted in a wing 
imple | t t that would keep its center of lift from 
parting from the center of gravity by 
n unacceptable amount. Center of lift 
Fundamental Problem n these wings moves almost straight 
Fundamental problem — con iboard as the sweep changes. Another 
with increasing sweep angle by rotat feature of these wings is a slight increase 
the entire wing about a pi wing areca when thev are rotated for- 

during flight that the center of lift ird 

move » far behind th nt Structurally, there are a number of 
gravity that ¢l iircraft becor vays in which this pivot can be de- 
table, and it can no longer igned to carry the loads of the outer 
trolled by a horizontal tail « ng section even though a thin air- 
re. The center of gravit foil section is used. Three that have 
1 few inches ahead of th been considered in the U.S. and abroad 
raft of current | use of simple pin pivots, spherical 
» have acceptable m r ball joints and a pin surrounded by 


ibilitv. This was the reason for 1 large-diameter bearing plate 


wing 


na 
moving it forward at the 





Shock Wave Damage Potential 

Washington—Air Research and Development Command is sponsoring studies 
to determine the exact extent of shock wave damage to be expected from low- 
flying aircraft at supersonic speeds. Such waves could provide a new means of 
destruction if low-altitude variable sweep aircraft prove to be a success. 

It already is known that this damage can be severe since the increase in static 
pressure across a shock wave increa rapidly with speed. Strength of the shock 
wave at ground level decreases rapidly as an aircraft gains altitude, but extensive 
damage is expected from supersonic flights below altitudes of 100 ft. 

An example of the intensity of these pressures along the ground occurred recently 
when a Lockheed F-104 slightly exceeded the speed of sound about 50 ft. above 
the ground during an aerobatic display in Ottawa, Canada, as it passed directly over 
a partially-completed $3 million terminal building. The resultant damage was 
estimated at a minimum of $500,00 The incident has aroused the interest of 
agencies that set commercial building codes as well as that of the military. 

Current studies indicate that if an aircraft can fly at approximately Mach 1.2 only 
a few feet above the ground, the over-pressure on the buildings along the flight 
path approach those near ground zero at Hiroshima. 

















Titan Stretchout Plan Rapped in House 


By Katherine Johnsen 
Washington—Recent Air Force de 
cision to boost the thrust and warhead 
size of the Martin Titan interconti 
nental ballistic missile and to switch to 
a non-crvogenic storable fuel system be 
ginning with the eighth of the 14 squad 
rons now planned faces strong 
tion within the House Appropriations 
Subcommittee on the Armed Service 

House opposition to the $400 millio 
improvement program—of which $2 
million is to go toward development 
storable fuels—centers around the 
lag between the operational dates for 
the first six liquid-fueled squadrons and 
the remaining eight which are sched- 
uled to receive the advanced Titan ver 
sion. Of the total funds needed, $1 
million already has been allocated, in 
cluding $46 million that has been trans 
ferred from the Convair Atlas ICBM 
program 

Delay will push the operational d 
of the eight squadrons into the 1962 
f the solid-propellant Minute 
nan ICBM, and Subcommittee Chan 
ian Rep. George Mahon (D.-Tex.) sug 


pe 1 


tim<¢ 


63 era 


preferable to 
er quantities of the latter, which, he 


, are “cheaper and easier t 


it would be 


» handle 
Minuteman cost is approximately half 
that of the $2 million for a Titan 

Maj. Gen. B. J. Webster, USAI 
deputy chief of staff for plans and pr 
grams, told the subcommittee that 
stitution of the Minuteman for the 
proved Titan is “frequently” di 
and that Defense Department 
is divided on the issue. He 

‘I think our feeling is that 
need this number of heavv missile 
and above the Minuteman pr 
tructure in the tim 
we are considering, that th 
weight of the warhead has sp 
that mean that the force 
should contain about this 
heavy missile squadrons and could not 
be properly substituted for by the Mir 
uteman. 

Mahon, however, argued 
gardless of refinements, it will be im 
possible to launch Titan or an; 
ballistic missile within the 
15 min. warning period that will be 
ivailable until the late 1960s 
Midas satellite warning system 
ng a half hour warning, 


become operational 

Air Force spokesmen appearing be 
fore the subcommittee were divid 
the Titan decision 

Lt. Gen. Mark E. Bradley, Jr., deputs 
hief of staff for materiel, opposed it 
ind recommended to the subcommittee 
that the $400 million be 


1dde 


our force 


number of 


that ve 
{ r¢ 


other 
maximum 
whe n the 
provid 


is scheduled to 


} 


d on 


transferred to 


34 


the North American B-70 Mach 3 
bomber program, which was reduced to 
a $75 million research program for 
Fiscal 1961 

Maj. Gen. Osmond J. Ritland, com 
mander of the Air Research and Devel 
Command's Ballistic Missile 

supported the Titan “up 
grade” plan “from the long-develop 
ment point of view,” with the qualifica 
tion that there be sufficient operational 
missiles in the interim 


opment 
Division, 


No Qualifications 
Maj. Gen. R. J USAI 


comptroller, had no qualifications I 
Was In firm support of going to t 
graded program,” he told th 
ommiuttcc 
Rep Mahon observed that mon 
the kev to USAF’s policy of 
rading missiles. It postpon 
which is the 
rest expenditures. He 


s 


Friedman 


' 
mstantis 


pr nlue 
tion 


area requiring th 


isked whether 


if 





Atlantic Range Shifts 
World 


Atlan 
tic Missile Range, will absorb some 125 


Washington—Pan American 


Airways, contract operator of the 


management and technical emploves of 
Radio Corp. of America, its subcontrac- 
tor for a number of technical services 
during the next year. 

Air Force has denied reports in the 
Florida area that there is a major dis 
pute between Pan American and RCA 
over these anticipated transfers and says 
they are aimed at saving money, eliminat 
ing duplication and giving Pan American 
more direct administrative lines in cer 
tain planning areas. 


take 


over some evaluation of technical equip 


Since Pan American also will 
ment to be procured for use on the range, 
it is believed that the 
aimed partly at removing RCA 


varicty of 


move mav be 

which 
manufactures a electronic 
equipment, from a position in which it 
might be accused of conflict of interest 

RCA emploves will be offered the 
opportunity to change companies with 
Negotiations 


leading to the transfers have involved 


out losing seniority, etc. 


heads of both companies. 


Estimated cost of Pan American's 
cost-plus-fixed-fee contract for Fiscal 
1960 is $81,865,000, plus a negotiated 
fee of $1.75 million. RCA’s portion of 
the $82 


mately $27 million. 


million contract is approxi 
In Fiscal 1959, Pan 
American’s fee was $1.4 million on an 
of $70.6 This 
amounted to 2.1% of the total cost, or 
4% of its own portion of the costs 
RCA’s fee was $800,000, or 3.34% of 
its $23,944,728 portion of the costs 


estimated cost million 











programs were stretched out to obtain 
more sophistication “as a result of the 
fact that you did not want to spend 
too fast through an early time period 
Gen replied 

That is correct.” 

It also was disclosed that Air lor 
Secretary Dudley Sharp is considering a 
technically-feasible plan to upgrade the 
USAF-Convair Atlas to the 

f the upgraded Titan in 
vith proposals for an expansion of the 
\tlas program. It was submitted to 
Sharp in « inly March. ‘Uhe 

uld not b 

quadrons of 10 missile 


invhow Predman 


} } 
capability 


connection 


upgrading 


ipplied to the 13 


imed 
Strong support in Congr 
\tlas procurement to help 
ict missile ga ikeh 
nN h 
ind stretch . 
gap period into the Minut 
Building up of the Minute 
perational hard force is schedul 
to begin in mid-1962, In October, Ait 

lorce will decide whether to 

nd Minuteman productior 
would not make it 


» ] 
Pp so § 
uld be made 


i 
ut deliver b 


( 
man Ta 


nan | 


missiles into in enton at an 
1961-63 
increase the number of 
uilable by the end of 


in’ the period. It 
uld, however 
\Nlinutemen ar 

14 
USAI reported the same total cost 
th 13 squadron ] Atlas 
rogram and the 14-squadron 140-m1 
ile Titan program—$4.9 billion. This 
funds for research and develop 


30-missile 


mclucde 

ment, procurement and construction 
Ihe Fiscal 1961 budget submitted 
President, which will be acted 
House Appropriations Com- 
ortly, provides Atlas with $975 
litan, S7SS8 million and Min 

in, $368 mullion 

Other major topics on whi \p 
ropriations Sub 
Armed Services fos 
© Airbome alert. Mahon already has pre 
ted that Congress will boost the $90 
million proposed by the President for 
tborne alert program during the 
e gap period of Strategic Air Com 
1 B-52 force by three or four 
AW eb 15 P 26) SAC com- 
inder Gen. Thomas S. Power has 
recommended that $600 million addi 
tional be lable 
implementation of an airborne alert 
USAF Chief of Staff Gen. Thomas $ 
White has proposed an additional $385 
million to build up “on the shelf capa 
bility” but not actually put aircraft in 
the air Gen. Power's pro 
gram would require $801 million a year 


ommiuttee of the 


used included 


il il 
} 
I 


made av for immediate 


it this time 


to maintain 
@ Increase in the fleet ballistic missile 
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Lacrosse, U.S. Army's most accurate surface-to-surjace m 


-—developed and produced by Martin 
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Space wagons 
with nuclear horses 


of manned 


Elmer Wheaton, Engineering Vice President, Missiles and Space Systems, 
goes over new space objectives that will be made possible by nuclear 


propulsion with Arthur E. Raymond, Senior ‘i DOUGLAS 
Engineering Vice President of 





program, Vice Adm. J. T. Hayward, 
deputy chief of naval operations for de 
recommended a five-vear 
»7.2 billion program which would give 
Navy a total of 45 nuclear-powered 
Polaris-missile submarines, nine of 
financed. ‘The pre 
gram would require $1.1 billion in addi 
tion to the $952 million proposed in 
the President's Fiscal 1961 budget. Th 
il cost: $9.9 billion of which $2.7 
ion has already been financed 

© Naval aircraft. Navy's proposal for a 
biggcr procurement program to sustain 
¢ 7.200 craft it needs in 


lopment, 


which ire ilready 


hill 
iit 


operating ai 
its fleet has support in the subcommit 
Navy reported this would requir 
ulion for 6S] aircraft 
the $1 billion for aircraft procur 

nt in the President's budget 
@ Increase Army modernization pro 
Arm re 2 


in addition 


ommended $9258 mil 
- + 

$1.5 bilhon now 
budget request 
estimated it will require an aver 


of $2.8 billion 


innual investment 


iow on for modernization—ab 
1K the le cl 
¢ Contractor costs and profits. Subc: 


ticized th 


if the past everal veatr 


crcl qT 
vith 


mitt members s 
traternizing imndust 
ntractors too-big backlog 


determine contracts for 


mn ind allowing profit 
permitted the stocks of mayor 
to skvrocket 
people in the Pentagon ha 
d favors 
rable monetary valuc from con 
Mahon said When they d 


do not bring credit upon th 


ind entertainment 


they wear He ol 


bably the greatest threat 


whi h 


ountr not missiles in th 


me opponent, but the m 
wn peopk 

no sense in our not gcttin 

the defense dollar m procur 


Wi have 


port ibout it 


lectured about it, w 
but tho 
not 


go ahead 


im have don 

They 
ind pay and pay, and the tax 
pick up the check do not 


| do not like it 


Lockheed 1959 Sales 
Surpass $1 Billion 
Lockheed Aircraft Corp 


on dollar sales volume club in 1959 
but annual reports issued last week by 
it and by General Dynamics Corp 
howed the drag on profits exerted by 


just 


who 


‘ 


joined the 


research and development costs 
e Gencral Dynamics, th« 
fense contractor in terms of 
ume, posted 1959 sales of $1,811,87 
ind a year-end backlog of $2, 
from 


carm- 


large st de 


sales vol 


»S4 


million. Though sales increased 


$1626 million the vear before, 
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expen cs 


creased interest expense—up f 











orrowing. Long-term debt rose from 
$90 million to $155 million last year 
ind short-term bank debt from $34 mil 
yn to $45 million 
Lower development costs for the jet 
insport program were predicted for 
JH0 


Masefield Leaves Bristol! 
London—Peter Masefield, 

director, and Sir Matthew Slattery 

man, resigned from Bristol Aircraft, Ltd 

Sir Reginald Vernon Smit t 

chairman 


managing 


cha 


last week. 
becomes the new and j 
from $24 million in 
158 to $43 million last vear. 
Chairman Frank Pace, Jr., predicted 
ible or higher defense spending for 
immediate future, but warned of 
led clements of risk in the company’s 
lead time 


pid technological advances 


Harper, assistant managing director Uhese 


places Masefield. 


Masefield has been mentioned in 


rose 


nection with two aviation appointme 
-the chairmanships of British Ove 

Airways Corp. and the newly created 
Board. How 

the government has already asked 
Matthew Slattery to succeed Sir Ge 

d’Erlanger in the BOAC post 


lransport Licensing programs bec 1us¢ of 








News Digest 


ng drt pp 





to $54.15¢ 
@ Lockheed sa 


] f 


S.-Soviet dispute over chairman- 
ipparently rules out the proposed 
conference which 
to be held under United Nations 
ices this vear. U. §. delegation is 
ting to Sov insistence that thi 
should be run by a Russian 
id the dispute has blocked progress on 
nda and other issues in the UN 
Space With no 
ecment reached this late in the vear, 
N Secretary-General Dag Hammer- 
ld feels it is too late to prepare for 
cting in 1960 


ternational space 


nicrence 


uter Committec 


U.S. and Britain agreed last week 
to conduct underground nuclear 
with explosions of under 20 kilo 
which are presently undetectable, 

the Soviet Union an effective 

ternational control inspection 

t and joins in a research program to 

rove control methods for small un 


signs 


ind 


rground explosions 


Martin Co. has received an additional 
3 million from Atomic Energy Com 
ion for work on isotopic power, in 
ling Snap auxiliary power systems 
lotal contracted to Martin for Snap 
early 1956 is 
million. Other work under 
\EC’s Isotopes Development Office in- 
ides design of a 5-watt generator to 
ipply power for at least two vears to 
weather station 


rk alone now 


ve $8.5 


since 


ommerci 1 automatic 


eign 
defen North American X-15 No. 2 
ind ser defer irder t ts seventh and eighth flights last week 

On seventh flight plane was subjected 
compan t to 2g negative after a 100-min. cold 
ik test. On eighth flight, wings and 
ntrols were subjected to simulated 
entrv forces when pilot Scott Cross- 
ld did a roll pullout under high grav- 


space and 
1 35 made 


pl inh 


imics blame 
pment costs f 


ind 600 transport program 


1 
| 
ils forces 


pressure on carnings, but 
rtain unprohtal 
ment dc yp nt il contract Ee] Al Israel Airlines plans to buy two 
Boeing 707-420 jet transports for May 
nd June, 1961 delivery and to take an 


ption on a third of the aircraft. 


597.204 1958 to $6.205 


vear—be se of an increased 


39 
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Jet Problems Key to 1960 Labor Talks 


Turbine transport activity sparks union concern as 
airlines face new round of contract negotiations. 


Bv Robert H. Cook 


Washington—Increased productivity of jet transports is establishing a new 
labor-management relationship that could touch off one of the bitterest dis 


putes in airline history this year as the majority of the industry's present umion 


contracts expire 
An AvIATION WEEK survey 
new contract negotiations with the 


shows that 11 of the 13 
Air Line Pilots Assn., by fall. Tour of 


major carriers face 


the 11 already are in either negotiation or mediation stages 


Members of the Flight Engineers In 
ternational Assn. at six of cight trunk 
lines where the union is represented are 
now involved in various stages of con 
tract discussions and negotiations 
will extend to the end of this 

Airline hostesses represent 
Air Line Stewards and Stew 
Assn bitrati 
one major 
tion with three trunk carr 
negotiation with two other 


which 


ire presently in ar 


+ 


uirline; in a sta 


ire opening contract talks 

other carriers 

1 fifth this fall 
Seven of nine airline 


by the International Assn 


+} 


} 1 1 
ind Will beg 


ists, which r 
ground maintenance and 

ers, have a common expi! 
Oct. 1. An eighth will expir 


1 
wh.'e the ninth remains 


represent 


next spring 

In addition t » the Cc K 
ire 14 other AFL-CI¢ 
senting airline workers plu 


Both gT 


TV ice yper 


) un 


ent union 
ind local 


tracts that often over] 
1 
larger unions 


Local-Service Picture 


On the 
picture also is active but far 


scent 


local-service 


plicated since the smaller 


not operate turbojets and w 
powerful array of 
ments against the trunk carri 

AVIATION WeEeExk’s survey of |] 
SseTVICE shows tha 
talks are concerned primaril 
usual issues of wages and working 
ditions 


By the end of 1960, nine local-servi 
carriers will have signed new contracts 
with ALPA. At three other ai ; 
bargaining sessions are being conducted 
under the auspices of the National 
Mediation Board. Two 
Assn. of Machinists’ 


union-ba 


+ 


airlines 


International 


contract vill be 


40 


negotiated this vear and a thir 
under negotiation 
Outcome of a strike of the Air. Line 
Employees Assn. hostesses against Mo 
Airlines (AW Mar. 28, p. 39) is 
expected to affect the outcome of th 
ALSSA negotiations other 
local-service airlines ontracts 
will be open for negotiation dur tl 


hawk 


with seven 
whos 
ing th 
car 

The Mohawk strike probably also will 


have a fa iching psvcholog effect 


ALSSA’s dealings 1 trunk car 
it was backed by ALPA pil ts 


upon 


] 


mcerned 
similar 
Labor views the operational 
ty of the turbojet transport as 
threat to the 
zation—job security 
Already, 
commercial 
the Flight Engineers 
Assn. estimates 100 of its member 
been furloughed as a direct 1 
jet operations. ALPA reports that 
had 150 members furloughed at East 
ern and 175 at Pan American World 
Airwavs (AW Mar. 7. p 330 
Of equal concern to the union 
that the advanced speed of turbojet 


purpose of umot 


with only a portion 
turbojet fleet in ypera 
Internationa 


have 


equipment has almost doubled the 
number of working days necessary for a 


crew maximus 


member to acquire the 

a month flight time. The 
s unions also con 
flights cause extreme 
their members (AW 


Ihe charge is now being 


Federal Aviation 


85 hi eng! 


neers’ and stewards 
that jet 
fatigue mong 
Jan. 11, p. 54 
investigated bv the 
Agency 

Added factors include - the 
AA ruling requiring the retirement of 
rline pilots at the age of 60; possi- 
bility that FAA also will rule that air 
line pilots may not transition to higher 
paving turbojet operations after the 
we of $5; ALPA’s demands for more 
extensive pilot training, and FEIA’s 
insistence upon broader flight engineer 
Observers believe the unions 
or all of these factors 
demands for 


tend 


recent 


training 
in use any one 
in collective bargaining 
and less working hours 


gher pat 
Narrowing Profits 
\t the 
nf faced 


despite 


time, airline manage 
narrowing proht 
int traffic in 


) 
relativel inex per 


Same 
with a 
signin 
ind still 

ti ipating yet oper iting costs, 
tiff batth 


demands that might 


margin 


ted to put up a 
labor 
} / 


? 


onautics 

media 

on with 

soon begin talks with 

union 
fort to counter 

ix key 

formed their own pact agreement last 

November Under the agreement 

ALPA, FEIA, IAM, the Air Line Dis 

patchers, the Transport Workers Un- 

ion and the Brotherhood of Railway 

Clerks will try and work out a collec 

tive stand on the problems of hours and 


] 


mutual aid pact urline unions 


working conditions brought about by 
the introduction of jet aircraft. Som 
members of the group have indicated 
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that the union pact also is designed as 
a first step toward industry-wide bar C E . . D 
slainn ontract Expiration Dates 
A concrete move in this direction ame cae aie ancien 
was taken by FEIA last week when P =e 
of . >a “mas- 
rong eer a to greet : “rn Eb Be ai t/a 4/20/62 BR eSS 
‘ 4 “VW 
sn wore ae ha ~ va a 7 ~ Braniff 4/ 1/61 60 negotiation 
wry y ) é : Ol 
ae J $ ( P = = i ¢ : Cophe! sa/ 3/60 ‘e 
—_ — - da - or a —_ Gesiamates sn /a0 /ee a/ t/a 6/33/68 
or racts ( es Oo oe oO a Dele 12/31/60 
airing — “ e aaa my. ie 4/ 1/60 4/ 1/60 10 60 1/31/60 
eae ae SS oa ww See National mediation negotiation 10 60 3/31/60 
60 
60 


mediation 


part of their earnings to that airline, iuaseeene siiadiietian 0 9/31/60 
FEIA spokesmen said that their mem elehaeees Pk SON ‘0 iciaieiiatiine 
bers will refuse to fly for carriers offer ah / 4/4 6/ 1/60 
ing this aid Trans World 11/22/60 1/61 10/ 1/60 
Realization of this common termina ated 49/ 1/60 1/63 92/1/60 mediation 
tion date by FEIA, labor authorities ication 10/ 1/60 1/61 3/31/61 12/31/60 
point out, would present the airline in 
dustry with a powerful combine of Table above shows present statu 1 contract renewal dates for major trunk carriers 
FEIA and IAM, which already has a and Air Line Pilots Assn.; Flight Engineers International Assn.; International Assn. of 
common termination date for 7 of 10 Machinists; Air Line Stewards and Stewardesses Assn., and Transport Workers U-">n 
of its airline contracts of America. Maintenance persor it American are represented by the TWU anu 
Diftering Opinions at Continental by a division of th t nited Auto Workers under a UAW contract 
scheduled for renegotiation by a Dec. 1, 1960, deadline. Delta has only ALPA, which 
ALPA, which threatened to move to also negotiates for company flight engineers, while wage and working conditions for 
industry-wide bargaining during CAB the balance of unorganized, non mn personnel were opened on Jan. 1. Flight 
hearings on the airline mutual aid pact engineers also are represented by ALPA at Braniff, Capital and Northeast and by 
now says it does not think this i the IAM at Northwest. At Pan American, collective bargaining contracts for both 
IAM spokesmen also say they mechanical personnel and hostesses are conducted by the TWU. 
not push for industry-wide bargain 
it this go around” on its thre« 


5 


mtracts because of differing plan to seck more pay f t craft determination for United Air 
Lines now being heard by the National 


arbitration 











pinions among its local chapters plus a lowering of maxim 


At the same time, the spokesmen said 

they will not hesitate to support the said they “expect the usual more significant effect on FEIA and the 
strike efforts of the union pact members from management and a cont t wer-all question of crew complement 
and that they follow the lead of FEIA if the raiding cfforts of AL! t This action, which top AFL-CIO 
leadership attempted to ward off, was 
touched off by ALPA which asked the 
the airline pact a ; Board to determine if all flight crew 
Discussing its bargaining position Seniority Lists members should not be described for 
the trunk airlines, IAM) said Reference to ALPA “r collective bargaining purposes as a 

ingle class of “flight crew members” 

rking conditions, and that, whik some carriers that FEIA m instead of pilot, copilot and flight engi- 

ing some of its members as a_ pilot training and place tl t neer. A Mediation Board ruling agree- 

f the transition to jet aircraft, the bottom of the pilots’ seniorit t ing to the all-inclusive term would 

the losses are not considered a problem Such a sit nm exists pen the door for a vote that could 
Lines, the union said, w | lead to ALPA’s gaining authority to 
1 a stril negotiate all contracts for flight crew 


flight times below the pr t Mediation Board could have a much 


in boycotting any carrer that goes t feel their demands will b« 
the financial aid of a struck member of year 


ntract talks will involve wage aimed at the insistence on 


this time Aur 
An IAM spokesman said, however, | 

that the union is “fearful of the total forthcoming. The engineer members. 

t on job security” and cited Na ilso charged that Continental att Final result of the Mediation Board 


tional and Western airlines’ leasing pro- to force qualified jet flight e1 t iction, labor spokesmen say, could es- 
grams for Allison turboprop engines for relinquish their stations tablish a precedent for a demand by 
the Lockheed Electra as a case in point. Boeing 707 turbojet flights t t ALPA for a class and craft determina- 
Arrangements under which the two car training as student engin tion on other carriers using FEIA en- 


riers return the engines to the factory said it was successful in rest gineers. 
Teamster Union Growth 


Adding to the airline labor problems 
this year is the increased activity of the 


} 1 
vave broken off and 


WN pac 


for major overhaul, union officials con of its members to duty aft 
tend, not only cut the present pet been suspended by the « 
centage of maintenance work usually two weeks for refusing to 


performed by IAM members but also this program 
could lead to further layoffs and even Ihe engineers’ union is fa leamsters Union which has succeeded 


tual climination of many maintenance problems at Eastern and N in expanding its entry into the indus- 
jobs where ALPA has suggested t try by representing a block of several 
this ment that flight engineers | hundred stock clerks at Pan American, 
year's labor situation which could fur lots’ seniority list and that the navigators at Trans Caribbean and 
ther influence the labor problem, are flight engineer training be some West Coast-based ground and 
the current FEIA-ALPA cockpit dis) ALPA members asigned to ¢ t clerical workers of Trans World Air- 
pute and the growing strength of the _ transports lines and the Flying Tiger Line. One 
Teamsters Union in the airline indus- FEIA terms the Continent of the stated purposes for organizing 
try tion as its “battleground” for | the union mutual aid pact, its mem- 
labor observers feel a | bers say, is to fight the inroads of the 


I'wo other factors present in 


FEIA officials, in announcing their many 
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Teamsters in the expanding air freight 
field. 

Although emphasizing that they are 
concentrating on the large group of 
unorganized workers in the air freight 
field, the Teamsters add that they have 
played an active role in past 
disputes in terms of support and money 

One vear ago in the IAM and FEIA 
against Eastern, the ‘Teamsters 
honored the picket lines of the unions 
50,000 loan for the 
airline 


labo 


airline 


strike 
and backed a. $2 
engineers. Surveying the 
status this year, a top Teamster official 
said: “I imagine they will help.” 
The union savs it feels recent labor 
legislation has promoted a need fot 
industry-wide bargaining and that this 
can be legally accomplished with com 
mon 
union 
would be entering 
strike, the question of a secondary 
cott violation of labor laws could be 
technically avoided, 
men say. Industry-wide 
common contract expiration dates 
exists with Te 
irea 
inion 
ALPA headquarters 
ttempts of a group 


M inted to 


1 
labor 


l 
aSk OUI 


t master 


contract dates covering a 


Since 


into 


local 


ividual 


agreement. cach 
ind 


bov 


Teamster spokes 
bargaining on 
‘ 

umster locals in an 
state West, according 


rece itl 
f TWA 


low 


censured 
pilots make 
monthly flight t 1 bargainit 
on the ITilt in 


current 


mes 


exchange f 


ywiots mav vet mak 


T 
i 
reduction an issue in 3 


steward-union mands 


reduction 

At the 
Savs I 
Pan American World Airwa\ 


flight deck 


Same time, 


it has another time 
EXCESSIVE duty on 
tional flights. Pilots have complaine 
spending a is 16 hr 
controls with 20 to 32 hr. of d 
although present FA ifety re 
permit tl 
flight duty of up to I 
tional flights. ALPA concede 
matter of time scheduling p 
American to comply wit! 
tions but says the 
ceded to 
time problem pending possil 
of the FAA regulation 

When 240 Pan Ameri 
passed a resolution refu 
any flight scheduled for m 
of flight deck duty 
period, the airline issue 
against them and was scheduled 
i court injunction last week tha 
prohibit the pilots from carryir 
their intention 

Infighting between ALPA and FEIA 
over crew complement and_ training 
issues could cause a particular hardship 
on many carriers where contra 


As 
1e scheduling of 


+. 
‘ 


1?) he 
iz n 


l 

compan\ 
1 

union wishes to 


time 


t expira 


42 


tion dates for the two unions are the 
same or fall close to one another 

A case in point is Eastern where the 
major issue is flight engineer training 
FEIA compares the situation with Con 
tinental, and Eastern was forced to ob 
court injunction against ALPA 
members when they threatened to r 
fuse to fly the Douglas DC-8 unless 
given extensive engineer training. The 
company and its pilots have now agreed 
to arbitration on this point by Apr. 15 
FEIA has objected to expanding engi 
neer training for the pilots and, in turn, 
is demanding greater training time for 


tain a 


its own members 

National is in a similar position where 
engineer training and crew complement 
resulted in FEIA 
} 


que 
ing for the pilots ar 


ill in negotiation with the company 


stions have wait 
mediation while 
still 
o avert such training problems in 
the future, FEIA formed a_ basic 
t for its members calling for a 

chool 


h iS 
contrac 


minimum of six weeks ground 
training as compared with the three to 


g 
now provided by most cat 
The union industry-wide 
tirement standards for its members at 


ve of 60 and, while it 


hy 


five weeks 
wants 


has not vet 


revealed an actual figure, it also prob- 
ably will press for a monthly flight time 
limitation of 60 hr 

Major new target of both FEIA and 
ALPA will be Western Air Lines be- 
cause of its recent announcement of 
plans to purchase jet aircraft. Jet pay 
ind crew complement will be an issue 
for both unions 

Current arbitration hearings between 
lrans World Airlines and the Air Line 
Stewards and Stewardesses Assn. is ex 
pected to set the pattern for the bal 
ince of ALSSA contracts still unsettled 
in the trunkline industry. ALSSA wants 
1 15% pay differential for jet duty plus 
1 lowering of monthly flight hours on 
a formula which could result in only 65 
hr. a month for its members 

Basic formula under studs 
drop one minute of required flight duty 
time for each 10 mi. per hour that jet 
uircraft speed exceeds 300 mph. Fatigue 
is a with ALSSA es 
timating that many of its members arc 
forced to make as many as 15 jet 
flights per month as compared with 
only 6 on piston aircraft, in order to 
meet the present 85 hr. monthly flight 


would 


major issue here, 


now 


time 


House Group Backs MATS’ Bid 


For Cargo Fleet Modernization 


Washington—Air Force's Military Air 
rransport Service appeared well on the 
val of its flect 
modernization last fol 
g mmmendation by the House 
Armed Services Subcommittee to a 
House Appropriations Subcommittee 
that MATS airlift needs be consider 
1 matter of rt 

Backing his earher promis 
port the MATS Rep 
Mendel Rivers (D.-S.( chairman 
House Armed Service 
isked in the name 
that MATS be 
the Fiscal 196] 
fleet modernization and _ initial 
entual development of 


} 
va toward rr 


ilization 


program weck 


wing 


vital priority 


; 


programs 
the 
mitt a 
ittes 


my 


million in 


toward e 
bofan workhorse” cargo 
River that MATS also 
be permitted to pur hase cargo 
of the Boei 
turbojet transport as an 
raft, pending 

rkhorse de p. 50 

Strong indications that MATS will 

part of an\ modernization funds for 
DC-8s or 707s also wer 
the testimony of Lt. Gen. Mark FE 
Bradley, Jr., USAF deputy chief of staff 
for materiel, who told members of the 
House Appropriations Subcommittee 
that it has not yet been decided 
MATS should 


urcraft or modernized, cargo ver 


tran 


idded 


ng 707 or Dougla 
interim = air- 
development f the 


ign 


contained in 


vhether have 1 nev 


ror 
) 
ti 


ns of a de ilready in existence 


We a fairly short 
lopment program that would actu- 
ily get 
Gen. Bradley said, adding that modifica- 
tion of the DC-S5 or 
do the job quicker and cheaper 

Rivers’ recommendation that MATS 
urchase a 


existing 


ign 


may go int range 


| 


cdeve 


some hardware for this money, 


707 designs “ma 


modification of 
turbojet equipment plus Gen. Bradley's 
t that DC-Ss or 707 

hased as an initial step toward 
vodermizing MATS’ airlift capability, is 


urlines as a 


may be 


fimony 


being regarded by most 
definite threat to their hopes for devel- 
opment of a new cargo aircraft accept 
ible to both military and civilian users 
Carriers gencrally fear that congressional 


MATS 


result in an = in- 


zeal in immediate 
urcraft 
definite 


deve lop a “workhorse” 


Quesada Objects 


Much of the 
wake of 
ubcommittee by 

Agency Administrator 

Quesada 
Quesada raised strong objections to 

iny purchase of cargo versions of either 

the 707 or DC-8 and urged that MATS 
sclect a Lockheed C-130B-type aircraft 
for interim use, contending that the 
turbojet designs would prove too costly 


supporting 
needs 
shelving of militar 

aircraft 


ma\ 


ta 


pl ill 


airline concern aros¢ 
testimony before the 
Federal Avia- 
Elwood R 


tion 
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to operate. In addition, he said that, 
while the Canadair CL-44D is the only 
cargo designed aircraft now available for 
use, it is a “compromise” that is “very, 
very far from an uncompromised cargo 
aircraft’’ needed by both military and 
civilian users 

Estimating that it would take four 
years to obtain a cargo plane that would 
mect the Air Force’s specific opera- 
tional requirements, Quesada told the 
committee FAA is still working with 
both the airlines and military in hopes 
of finding an acceptable design. 

Quesada also estimated that an ac 
ceptable design for a workhorse air 
craft obtained within four 
months if the purchase of 707 and 
DC-5 cargo versions were discouraged 
“This would make them [manufactur 
ers} go at it pretty hard,”” he said and 
shorter delivery times 
vcrv, very, 


could be 


could lead to 
since the manufacturers ar 
hungry for business.” 
Repeating his objections to accepting 
any modification of existing turbojet 
cargo purposes, Quesada 
wouldn't have a_ trucking 
built around 


models for 
noted Wi 
industry today if it were 
a modified bus 
Part of the de 
new cargo aircraft 


5 


clopment cost of a 
ould be assumed by 
commercial carners, he said, in much 
the some manner as sums repaid to the 
government by Boeing Airplane Co. for 
development of the KC-135 jet tanker 
A provision for repayment should be 
made not only when industry buys th 
aircraft after heavy government ck velop 
ment costs but also should be applied 
today where Boeing 707s are being re 
trofitted with 
administrator said 

“In my 
aircraft to meet cargo needs would be 
a step in retrogression and ignores the 
unique opportunity to have both the 
civil and military flects benefit from an 
uncompromised cargo design for which 
they now have a concurrent need,” 
Quesada said. He added 

“It is understood another proposal 
has received some attention, which is to 
buy KC-135 tanker aircraft for MATS 
and remove the tanker equipment. It 
would be difficult to imagine a more 
illogical thing to do. A series of lash 
up modifications would follow, such as 
swing the tail to correct loading prob 
lems. Then later the installation of 
turbofan engines would become a 
critical need to reduce runway require 
ments and so on 

“All this would not only be time 
consuming and a waste of money, what 
is more important, the end product 
would be far from what is needed. 
Buying anything other than an uncom- 
promised cargo aircraft runs counter to 
the objective of equipping MATS with 
the proper equipment for its wartime 
job. 


turbofan cngines, the 


opinion, to purchase these 
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“If we compromise the milita 
now, it will have been compr 
for the next decade.” 

Praising the operations of the St 
gic Air Command and crit 
MATS’ operations, the FAA 
trator said that, while MATS 
530,000 military passengers in 
year period ending last July 
carried 390,000 civilians and 
non-revenue “hitch hikers.” H 
that the only strategic airlift 
within the past five years w 
cent flights to Puerto Rico 

Replying to a committee ren 
the Puerto Rican airlift cost $] 
and required seven months of 
tion, thus indicating MATS m 
tion needs, Quesada said “th 
have been able to have don 
a weck. And, if thev can’t ar 


‘ 


it within a week, why call it a strategic 
move?” 

Quesada said that MATS daily uti- 
lization rate of five hours was unneces- 
sary and compared it with the training 
record of SAC which, he said, maintains 
its readiness with a utilization rate of 
one and a quarter hours. He added that 
most of MATS actual training value is 
gained at the beginning and end of 
cach mission, with the in-between long 
periods of straight and level flying pro- 
viding little experience. Referring to 
the disparity of utilization rates between 
the two commands, Quesada said that, 
since SAC can launch an attack within 
in hour, MATS should be prepared to 
do as well. Rivers later disagreed with 
Quesada’s stand on MATS’ utilization 
rate on the basis of the “best military 
idvisers we can find.” 


New FAA Speed Limits on Electra 
Force Airline Schedule Changes 


Washington—New Federal 


Agency operating restriction 


Lockheed tra are forcing 


} 
rier nt liyle 
ricTS WO Hmecaul 


change 


; ’ 


idju ment 
turbopr yp trai 


Most 
ar 


+ printed timeta 


onsice Tl 


M yorityv of t 
trafhe 


fern measur 
idmitted t somne 
Electra flight 
American Airlines Electra flig 
were increased by 10 min. on | 
York-Boston run, for examp! 
25 min. on the New York-St 
flights. Western said its flis 


have been raised by about 7 m 


Sliding Scale 


Eastern used a sliding scal 
idjustment of its flight tim« 
of 200 mi. were increased by 
800 mi. by 14 min. and 1,7 
flights were increased by 32 mit 
airline said it would not operate | 
flights beyond an 800 mi. rang 
Apr. 24, date of major schedule 
for all airlines 

American will cancel 14 of 
daily Electra flights to prevent a 
age of flight crews caused by the 
restrictions. Eastern, after Apr 
add Electra flights to 7 new citic 
by limiting flights to ranges lc 
800 mi., the carrier will have an 
supply of Electras. 

It was too early last week t 
mine whether direct operating 


vill be affected by the speed restriction 
However, it was generally agreed that 
fuel costs probably would climb with 
the reduced cruising speed in effect 
Here are the steps FAA has taken 
thus far 
e New airworthiness directive 
rmal operating speed of the Electra 
to 225 kt. at normal operating altitudes 
rhe restriction provides a margin of 


ifetv which is judged in terms of re 


lowers 


luced dynamic pressure. The relation- 
hip of dynamic pressure at 275 kt 
riginal cruising speed of the aircraft 
to that of 225 kt. is a ratio of 1.5 to 1 
Consequently, an additional airload 
margin of 50% exists at the new speed 
between the maximum loads 
¢ Electra autopilot is to be deactivated 
until FAA-approved modifications are 
incorporated 
¢ Manufacturer's refueling procedures 
ire to be observed to prevent possible 
d image to the wing structure. 
e Airlines must conduct an immediate 
structural inspection of the entire wing 
ind center section of each aircraft. 
Structural inspections are to be con 
ducted following anv flights that have 
experienced severe turbulence or hard 
or overweight landings. 
¢ FAA air carrier inspectors have been 
ordered to increase inflight inspections 
of the Electra 
@ Proposed rule making has been issued 
that would require the installation of 
flight recorders on all turbine-powered 
aircraft by Sept. 1. At present, only 
turbojet aircraft are required to be 
equipped with the recorders. 
# taster as first reported by 
Aviation Weex (AW Mar. 28, p. 40). 
Lockheed Aircraft Corp. has undertaken 
engineering and research investigations 
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The Fairchild F-27 is the economical business too/ 


that gets the most out of executive man-hours. 

Rolls Royce powerplants, renowned as the world’s 

best, help assure on-time operation, while 

designed-for-business interiors permit business 

to be conducted enroute to every appointment. 

Simple and economical to maintain, the 

F-27 propjet is built around the 

features sss: businessmen want — FAI RCHILD [So27/ L) = 
and need —in a corporate plane. 


Practical first choice for Business Flying 


FAIRCHILD ENGINE & AIRPLANE CORPORATION + HAGERSTOWN, MARYLAND 





of the aircraft and with the FAA, as 
sisted by the National Aeronautics and 
Space Administration, is conducting a 
technical review of all design aspects. 

Basic strength criteria will be re- 
viewed by Lockheed, including tests 
involving continuous stresses to be ap- 
plicd to the complete destruction of an 
Electra wing and powerplant structure 
In addition to the static tests, flight 
test measurements will be conducted 

Meanwhile, Electra operators wer 
optimistic over the probabilities of find 
ing a solution to the Northwest and 
Braniff accidents which, according to 
FAA, were similar in character. Once 
the causes of the accidents are learned, 
and corrective action is taken, the op 
crating restrictions will be lifted 

On the other hand, FAA Adminis- 
trator .. R. Quesada stressed that new 
limitations and restrictions will be im 
mediately imposed if results of the tests 
and inspections so justify 

Restricting the Electra has had a 
direct influence on the used-plane mat 
ket. An Aviation Week survey indi 
cates there is now a sudden reluctance 
part of Douglas piston-engin 
aircraft owners to lease their airplanes 


on the 
I! them under liberal credit terms 
One dealer told Aviation Weex 


that one airline has been offering planes 
} 


or % 


with liberal terms or lease arrangements 
but now won't consider a lease and will 
consider a sale only if the terms are sat 
isfactorv to the seller. Another airline 
representative who one week ago said 
“I’m asking $700,000 but give me an 
offer” for a Douglas plane, now 
is $700.000.” 


Savs, 


“the price 


a = 
TWA Profits Reverse 
1958 Net Loss 

New York—Trans World Airlines 
consolidated net profits for 1959 totaled 
$9,402,000, second highest in the com- 
pany’s history and a strong reversal of 
the $1,764,000 net loss in 1958 

I'WA's gross revenues totaled $345.- 
458,000 last vear, a 22% increase 
Operating profit was $17,263,000, com- 
pared with a 1955 net operating loss of 
$375,000 

Final 
airlines include 

Eastern Air Lines grossed $295,307 
424 in operating revenues, with net 
carnings of $7,103,071. The airline car 
ried 9,566,922 passengers during the 


1959 figures for several other 


year. Operating expenses totaled $282 
923,900, up from $234.950,769 
Western Airlines reported 1959 net 
earnings after taxes of $5,016,656, as 
compared with $1,402,340 for 1955, 
despite an almost four-month labor 
strike between last Feb. 21 and June 10. 
The airline had total revenues of 
3,253,971 in 1959 as compared with 
1958. Expenses rose 


SO3.2 
$33,970,204 in 


AVIATION WEEK, April 4, 1960 





New Decca Computer 


Decca Navigator Co., Ltd., report 
that it has developed a digital computer 
which automatically converts Decca na 
vigation system data from hyperbolic t 
rectangular coordinates to provide a 
“undistorted pictorial display” with au 
tomatic chart change. 
provides a left-right steering indicat 
similar to VOR (omnirange), and per 


Computer als: 


mits navigation system to be coupled d 
rectly to airplane's autopilot. 

The development presumably is 
tended as an answer to critics who ha 
pointed out that VOR 
right indication, autopilot coupling 


provides left 


an undistorted coordinate system for p 
torial display. The new digital comput 
called Omnitrac, also can operate fr 
rho-theta system mputs. Computer \ 
occupy about one cubic foot. Compa: 
does not say when new computer will 

commercially available, but notes t 
space has been provided for th 

type of distortionless display in Brita 


new de Havilland DH-121 jet transport 














from $32,914,413 in 1958 ¢ 
372 last vear 

Continental Air Lines ha 
net income of $1,700,080 in | 
compared with a loss of $13 
1958. ‘The carrer reported tot 
iting revenues of $45,983,531 f 
as compared with $25,455,307 
Operating expenses were S42,!] 
last vear, $27,417,195 in 1955 

United Ai 
carnings of $13 
the $14,300,262 posted in 1955 
enues totaled $330,155,751 f 


up from $319,961,279 in 1955 


Lines report 


798,621, a decli 


expenses for the airline rose fro 
262,924 in 1958 to $308, 32¢ 


vcal 


Medical Aspects Cited 
In Crash Testimony 
Washington—Civil Aeronautics | 


investigation imdicates that th 
of an Alleghen Airlines M 
that crashed William pe 
last December had suffered a ¢ 
occlusion prior to the crash. CAI 
found the pilot of a Piedmont A 
Douglas DC-3 that crash 
Charlottesville Va.. on Oct 
used tranquilizers (AW Dec. 21 
Oscar Bakke told a House A 
Subcommittee that th 
circumstances were not necessa 
causes of the two accidents. Bakk 
testified as chief of the CAB |! 
of Safety, has since transferred 
FAA as director of flight standat 
Bakke said the pilot of the Pi 
DC-3 had taken his personal pi 
to a psychiatrist and “as a matt 


neat 


tions 


fact, shortly before the accident, was 
onsulting a second psychiatrist . # 
Bakke also revealed that the pilot had 
| prescription for tranquilizers for six 
veeks prior to the crash and that on 
the basis of the second psychiatrist's 
estimates, they should have relieved the 
pilot's depressions up until the day be- 
fore the accident. Bakke said: “As best 
we were able to determine, this medica- 
tion would not have been available to 
him the dav before the accident.” 
In the Williamsport crash (AW Dec. 
p. 35), Bakke said an autopsy of the 
opilot revealed an “ unusually 
evere occlusion of the coronary arter- 
ics.”” He estimated the occlusion to be 
ibout 90% 
Bakke said the copilot was still alive 
t the time of impact and that the 
utopsy apparently was not able to 
determine whether the copilot was hav- 
heart attack. Bakke said “‘it is 
uite possible, however, for him to have 
cn afflicted with a severe seizure— 
ngina—which might have been sufh- 
iently severe to immobilize him.” 
Bakke said this possible attack could 
have caused the copilot to fall into the 
mtrols diverting the pilot’s attention, 
id that while this was taking place, 
the aircraft could have drifted off course 
toward a nearby mountain. Bakke 
dded. “ in a matter of 12 to 15 
later, when he focused his atten- 
tion upon the operation, it had become 
pparent to him that he was flying 
toward this high mountain. It was then 
too late for him to recover.” 


iv a 


Hector Proposals 
Rejected by CAB 


Washington—Civil Aeronautics Board 
ist week opened fire against proposals 


nade last fall by Louis J. Hector in 
vhich the former Board member sug 
gested substantial changes in the sys- 
tem of federal independent agencies 
AW Sept. 21, p. 38). 

In a 92-page document prepared by 
the Board's office of general counsel, 
the CAB took issue with and renounced 
irtually every point raised by Hector in 
his original memorandum, which was 
filed with President Eisenhower when 
he resigned from the Board (AW Sept 
In offering its counter 
harges, the CAB premised its state- 
nents in this manner 

‘The Hector position is extremely 
seneral and lacking in explanatory de- 
tail concerning the practical application 
f his proposal, so that particularized 
omments on this score are virtually 
mpossible.” Board added that because 
Hector’s program “embraces basic prin- 
ciples concerning government regula- 
tion of air transportation with which we 
vigorously disagree, we are taking this 
occasion to make our views known.” 


21. p 36 
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Now! 


LORAN FOR 
CORPORATE AIRCRAFT 


EDO LORAN Precision Longe Range Navigation System . . . Simple Ta Use . . . 
Pilot-Operated . . . Provides Exact Position Information on Over-Water Flights 


Now, Edo Loran, already in use by the world's lading international airlines, is being installed in 
an increasing number of corporate aircraft for over-water operations. 


This precise navigation system, using signals from internationally-maintained 
and long-established ground stations, gives complete navigation coverage 
over the Atlantic, the Caribbean and many other areas . 

gives pilots flying to Europe, Bermuda, Puerto Rico, South America 

even Control | 150—pin-point position information at all times without need for 
. or reliance on. . . celestial navigation. 


Advanced Edo Loran eliminates need for complicated tables 

and computations. Without leaving his seat. either pilot can obtain 

line of position information directly from 

panel-mounted equipment. Just as simple to learn. . é 
understand and operate as Omni: iy. 
invaluable for reporting ocean positions: 

a “must” for precise penetration of U. S. Defense Zones 


If you operate over water where HF radio is needed. 
you'll certainly find loran 
an essential navigation system 


P ? aa 
Control panel ond indicotor (shown here in Cessna 310) 
con be mounted in the cockpit or instrument panel; receiver 
a %4 ATR--in the radio rack. Total weight only 29 pounds 


THOROUGHLY TESTED EDO LORAN is in daily use over Atlantic, Pacific and Caribbean air routes. 

Among users who hove selected Edo Loran as basic navigation equipment are: 
@ KLM Royal Dutch Airlines @ Sobenc Belgian World Airlines 
®@ Scandinavian Airlines System 
®@ Seaboord and Western Airlines 


@ Aerolineas Argentinas @ Cubonea Airlines 

@ Air France @ Eastern Air Lines @ Lufthensa-German Airlines 

@ Alitalia Airlines @ Flying Tiger Line @ Northwest Orient Airlines 

@ BOAC @ Irish Air Lines @ Pan Americon World Airwoys © Swissair 

Japan Air Lines @ Qantas Airways @ Varig Airlines 
@ Also in use by MATS 

and by growing numbers of corporate aircraft engaged in over-water operations 


@ Conadian Pacific Airlines * 


Edo Loran complies with FAA TSO C60 
For complete information on Edo Model 345A Loran, send for Technical Manual to Dept. C-2. 


—_— 


“— | 
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College Point, N.Y. Cornwall, Ontario 





Losses Force Capital to Ask for Subsidy 


By L. L. Doty 


Washington—Capital Airlines, buf- 
feted during the past three months by 
a series of net losses and sharp declines 
in traffic, has petitioned the Civil Aero- 
nautics Board for a return to air mail 
subsidy 

In its petition, the airline said un- 
usually severe operating weather and a 
of major air accidents were prin 
pal factors behind its current fiscal 
plight which brought about a $'.3 mil- 

January and’ a $2.1 
February. Early esti- 


loss in March at 


SeTICS 
( 
lion net loss in 
million 
mates place a net 
approximately $4 million 

Emphasizing in its petition that its 
current cash position is “critical,” Cap 
ital asked for an immediate subsidy mail 
cents per plane 


lo 5S om 


rate of 22.5 revenue 
mile for the entire 
cording to the pe tition, would increase 


estimatec 


system which, a 


operating revenue by m i 
$12.9 million for the year ending Mar 
15, 1961 

If the request for subsidy 1 
Capital will be the first carner of the 
12 domestic trunklines to operate under 

ubsidy mail rate since Jan. 1, 1959, 
Northeast returned to a 
rate. At present, there are no 
palpable signs that the fiscal condition 
of anv one of the other trunk carriers 
is serious enough to warrant it taking 
similar steps toward financial relief 

However, many observers are not 
discounting the likelihood that carners 
whose reserves are not sufficienth 
strong to carry them through cconomic 
setbacks may be forced to either peti- 
tion for subsidy or seek out mergers for 
urvival 


granted 


when SCTV IC! 


mail 


Earnings Decline 


Most carriers are expected to show 
depressed earnings or net losses for the 
first quarter of the year. In January 
alone, 5 of the 12 trunklines reported 
net losses to the CAB 

Gross revenues in March probably 
will suffer to some degree because of 
operating restrictions placed on the 
Lockheed Electra (sec Pp $3 If the 
trend toward lower profits persists and 
if traffic should fail to grow throughout 
the vear at rates originally forecast as 
the ay scat miles increase, the 
present complexion of the 
could change drastically within the 
next few years (AW Dec. 28, p. 26) 

Capital's relative position with re 
pect to the industry has been unique 
in that, although its net losses have 
followed a general industry trend, it 
has suffered traffic declines while the 
rest of the industry showed increases 
In January, it was the only carrier to 


iil ible 
industry 
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experience a 
surge 
National Airlines and Capital 
a trafhe 

In January 
mul 


decline 


increased 17% 
ind Februar 
climbed 12 
traffic couples 
clining carn ittributed 
to a high vnse level result 
heav' transitional 
those which, | 


t nature irc not 


Senger 
previous Januar 
passcnger Wilkie 
monmuil I Wig 


particularh 
their curren 


italized for amortization 


Annual Report 
Capital 


million in 1959 


YDCTISC 
Since th 
grounded by a labor strike 
over a month in 1958, no | 
parison between the tw 
With r spect 
has this t 
tockholder 
Durin 


# its services was 


unit 


1959 


when th 
limited 


go 
~ 


re additional eq 
ould not be 


ibility to a qu 
cost mcrcas¢ 

through increased productivit 
had to abs 


ilmost the 1m 


rb these cost in 
scat mil 

duced in the 12-month peri 
ing the stnke, with the 


cost of producing a seat milk 


result 
portation rose from 3.67 cent 
cents in 1959 
Capital’ net loss for th 
$1,757,425 compared 
profit of $213,262 in 1958 
erating revenues for the 
$108.4 million 
the airline forecast operating 


period to 3.92 


in its subsid 


reversal in the 
in trafic and, in Februar 


of $108.3 million and a total 


of $9.7 million for the vear en 
15, 1961 

Capital's cash position 
it $5.8 million as of Dec. 31 
seriously affected by the 
iccording to one compa 
man, idded_ that, 
having no immediate problem 


h 


loss¢ S 
who 
ing current expenses, the airl 
face difficulties within 60 
the subsidy is granted 


Re-Equipment Delay 

In addition, Capital’s fin 
pure hase of a fix 
ind Convair 


gram for the 
heed Electras 
Feb. 1, p. 30) “will be 
indefinite period of time.” 1 
had hoped to improve its ¢ 
position on its major routes wv 
tra scrvice 
Capital cited a number 
mal” factors beyond the cont: 
agement that have caused the 


althor 


delave 


it the start of sumn 


. 


trunkline reven 


equipmi nt 


anal 


to incur substantial operating losses and 
then added 
However, of more immediate and 
umulative effect, last week's tragic 
Electra accident in Indiana—resulting 
in an FAA order materially limiting the 
urcraft’s operating speeds—makes it im- 
possible at the present time for Capi- 
tal to perfect the debt and equity financ- 
ng program which Capital has been 
rranging for the purchase of its new 
juipment.” 
Capital is automatically placed upon 
1 open mail rate coincident with the 
filing of the petition. Mean- 
vhile, just favorable the climate 
for adding to subsidy costs at this 
remains to be seen as the petition 
processed in the CAB’s mail rat 
tion 
If the Board should grant the sub- 
dy, it would be required to go before 
Congress to request new funds in addi- 
tion to the $68.1 million aiready re- 
quested for subsidy payments in Fiscal 
61, and Congress has regularly ques 
tioned the need for subsidy. On several 
ecasions, congressional committees and 
ubcommittees have shown impatience 
vith rising subsidy costs and have per- 
istently asked the Board when it ex- 
pects the industrv will reach a self-sus- 
taining basis 


subsidy 
how 


time 


Conservative Approach 


In addition, the Board has indicated 
that it is now taking a conservative ap- 
proach toward subsidy requests. During 
recent House Appropriations Subcom- 
mittee hearings, the Board, in discuss 
ing subsidy requests of the two Ha- 
waiian carriers, noted that “we are far 
from certain that they will get subsidv.” 

Meanwhile, Charles Murchison, who 
controls some 80,500 shares of common 
stock and is chairman of Capital’s 
powerful executive committee of the 
board of directors, has been named 
vice chairman of the airline. Observers 
here feel that Murchison may soon re- 
place George Hann as chairman of the 
board in a move designed to give him 
more direct control of the company’s 
operations 

Last week, Capital furloughed a total 
f 197 mechanics at its main overhaul 
shops here where a total of 1,830 me- 
chanics are emploved 

rhe carrier gave these reasons for the 
10.7% cutback 
e Lockheed 049 Constellations wil] 
phased out of service by Julv | 
e Plans to revise configuration of th 
Vickers Viscount turboprop transports 
from 44 to 50 now have been 
deferred 
e Delay in delivery of Lockheed Elec- 
tras has reduced the need for mechanics 


seats 
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CONVAIR 880 DOOR SEAL 


Fuselage entrance and service doors of 
the “880” airliner will be sealed under 
pressurized flight conditions by 

the Convair flex-support, 

self-energized, bulb-diaphragm 

seal manufactured by CHR. This new seal 
is constructed of high tear resistant 
silicone rubber, reinforced 

with dacron-fabric. An inner 

and outer pressure wall, a fail- 

safe feature, precludes loss of 
pressurization in the event of unforeseen 
damage to the outer pressure wall. The 
Convair flex-support is integrally 
molded within the seal 

to eliminate the possibility of 

collapse. This flexible spring steel 

wire supports the side walls of the seal 
when pressurized and assures positive 
alignment with the fuselage striker. 

This unique design, not found in 
conventional door seals, was necessitated 
by the unusual “880” plug type 

door structure. 


Note how the striker engages the Flex- The Convair 880, fastest jet transport 


Support Seal. Tests prove you get a good 
seal at any angle of contact. 


CHR specializes in the production of air frame and engine seals for 
— 100°F. to 600°F. applications. Our field representatives are 
available for direct contact. Write or phone CHR today. 


COHRIastic Aircraft Products: SEALS «+ COATED FABRICS + DUCTS 


CONNECTICUT HARD RUBBER COMPANY 


Main Plant + New Haven 9, Connecticut 
CHR Sales Offices + Atlanta + Los Angeles « St. Louis + Seattle 





Hypersonic Airliner Proposed for 1980s 


Los Angeles, Calif.—Hypersonic 
boost-glide transport envisioned for the 
1980-90 era which would fly at speeds 
up to 15,000 mph. and carry 30 pas- 
sengers from Los Angeles to Capetown, 
South Africa (10,165 mi.) in 1 hr. 
min. was proposed here by Leston 
laneuf, board chairman of Bell Aircraft 
Corp 

Ideal altitude for the transport would 
be between 12 and 100 mi., which 
would be relatively free of traffic in this 
area. Space below would be crowded 
with subsonic and supersonic aircraft, 
while satellites would orbit above this 
distance, he noted 

Carried piggyback to 120,000 ft. 
altitude on a six-engine turbojet-ramjet 
boost vehicle, the transport would be 
mounted on guide rails as it lights off 
its 165,000-lb.-thrust rocket engine re 
quired to develop the plane's flight 
speed and altitude. Faneuf described 
the combination transport in the open 
ing lecture of a serics on “Peacetime 
Uses of Space’ being sponsored by 
University Extension of the University 
of California 

Boost-glide transport would be 88 ft 
long and would weigh about 160,000 
lb. at launch from the mother ship 
Burning about 105,000 Ib. of hydrazine 
and nitrogen tetroxide propellants over 
a 4 min engine run, the transport 
would reach an altitude of about 43 mi 
ind peak front-to-back acceleration of 
ibout 3g. Two pilots, and perhaps a 
cabin attendant, would be used 

No breakthroughs in the state-of-the- 
rt are required for this type of trans 
port, Faneuf said, but a 15-year con 
certed design-development cycle would 
be needed, with a total cost of about 
$1 billion 

Government backing would be neces- 
sary for development, Faneuf believes, 
and operations would have to be carried 
out as joint ventures by groups of air 
lines because of hardware cost. Based 
on an estimated construction cost of 
$67/lb. for the boosters and $100/Ib 
for the transport, one operation to 
cover a 10-city international network 
might require 40 transports at $4,700, 
000 each and 20 boosters at $15,800,000 
cach, a total of $504,000,000 

Combined per-flight costs of $9,660 
for the booster, $9,240 for the trans 
port and a profit of $3,000 would set 
total cost per flight at $21,900 

Calculations show, according to 
Fancuf, that for a range of 4,000 mi., 
the total fare would be $710 per pas- 
enger, to include direct and indirect 
operating costs and a profit (develop 
ment cost is not included). For 6,000 
mi., total fare would be $730, while 
the same values for 8,000 mi. and 


} a<. 


BELL AIRCRAFT CORP. artist’s conception of a hypersonic transport shows the rocket-pow- 


ered vehicle attached to an air-breathing booster similar to the North American B-70 bomber 
(AW July 14, 1958, p. 26) except for engines, which resemble Marquardt ramjets. Trans- 
port would be designed for air launching. Supersonic transport at left is similar to Convair 
B-58 bomber in configuration. Vertical takeoff and landing aircraft in background has tilting 


rotors similar to Bell Helicopter Corp 


10,000 mi. trips would be 


$//U 


Configuration of the boost- 


cle would place crew and pa 
front, with propellant tank 
baling rocket engine at the 
transport also would carry a 


jet engine and fuel for maneu 
landing, when the vehicle wor 
about 55,000 Ib. Landing sp 


be 180 to 200 kt. A highly 
wing with a lift-drag ratio of 
would be used but, beyond th 
no agreement among cxpert 
shapes for the vehicle 

The transport structure wi 
refractory materials on the 
of wing and nose to withstan 
tures up to 2,500F for 
Mar. 25, p. 98). Rest of th 
would have a double wal 
shield, with sandwich pan 
heat resistance on the exteri 
of insulation and an inner 


structure of conventional mat 


An inertial guidance 
provide data for a complete | 
flight control system from 
tion to touchdown, althor 
manual controls would be 
the pilots. Attitude contr 


atmosphere and during re-ent 


be accomplished by nose 


rockets. A tape carrying com 


all parts of the flight would 
an on-board computer to 


automatic flight control svyste1 


ing the energy management f 
well as attitude programing 


Airframe, rocket and turbojet 


and tanks would weigh a tota 
lb., propellants (for 6,000-m 

000 lb., and payload (30 p 
baggage), 8,000 Ib 


XV-3 Convertiplane’s (AW Oct. 5, p. 124). 


'ransport cost breakdown per flight 
would show an airframe depreciation 
of $940 (5,000 flights amortization, 
original cost of $4,700,000), a propellant 
cost (for 6,000 mi. flight) of $6,300 at 
six cents per pound total (for 25 yr. 
from now), and other costs (crew, main- 
tenance, insurance, overhead) of $2,000 
per flight for a total of $9,240. 

Boost vehicle, of canard delta config- 
uration, would be 200 ft. long, have a 
150 ft. wing span, a high finess ratio and 
would carry enough Fuel for its boost 
mission and return to earth. Super- 
sonic turbojets would be located in 
front, with an air bypass around to the 
ramjets at the rear, in each pod. Sea 
level thrust would be 50,000 Ib. for each 
engine. Power would be enough to 
accelerate the booster and glider to- 
gether to 5,300 mph. at 120,000 ft. for 
glider (transport) launch. 

Booster plane weight summary shows 
airframe of 236,000 Ib., fuel (for boost 
and return) of 354,000 Ib. and payload 
(the hypersonic glider transport) 160,- 
000 Ib. Airframe would use conven- 
tional materials, since the high aero- 
dynamic heating period would be fairly 
short. 

Booster cost breakdown shows. air- 
frame initial costof $9,660 pro rated 
over 10,000 flights at 1,580 per flight, 
1 fuel cost of $7,080 (at two cents per 
pound) per flight, and crew salaries, 
maintenance, insurance and all other 
overhead allowance of $1,000 per flight. 

The 750,000 Ib. combined booster- 
transport would lift off conventional 
runways in 5,800 ft. Subsonic climbout 
would be made to 40,000 ft. Super- 
sonic climb would be made from 40,- 
000 ft. to 120,000 ft., toward the des- 
tination. 








‘Big Slam’ Tests MATS Airlift Concepts 


By David H. Hoffman 


San Juan, Puerto Rico—Exercise Big 
Slam/Puerto Pine moved more than 
21,000 Army troops and 11,000 tons of 
their equipment to Puerto Rico on 
schedule but did not in some key re 
spects realistically test the wartime air- 
lift capability of Military Air Transport 
Service. 

This conclusion was shared not only 
by MATS officers and air crews here, 
but also by industry representatives who 
were on hand in numbers to push new 
cargo plane concepts during the 15-day 
exercise, largest peacetime airlift in U.S 
history. 

Substantiation must await a MATS 
critique of Big Slam before the House 
Armed Service Subcommittee headed 
by Rep. L. Mendel Rivers (D.S. C 
which now is studying the adequacy of 
U.S. military airlift (AW Mar. 28, p 


> 


35). 


inconclusive Test 


Observers here pointed out that Big 
Slam/Puerto Pine, as opposed to a 
combat airlift, benefited from 
e Almost two years of planning. MATS 
budget requests for Big Slam, which 
cost about $10 million, were submitted 
in 1958. Prior to Mar. 15, first opera- 
tional day of the exercise, air crews r 
ceived a 21-page brochure covering 
special Big Slam flying procedures plus 
departure plates (aircraft departure pro- 
cedures) for staging bases and preferen- 
tial routings to Puerto Rico. 
¢ Prepositioning of fuel and spare parts 
inventories in Puerto Rico by sea-lift 
Their absence at an overseas airlift 
destination probably would result in 
payload reductions and maintenance 
delays. Or, as in the Lebanon airlift of 
1958, some transports would be flown 
as tankers to station fuel at turnaround 
point. 

e Preponderance of easily-loaded cargo. 
Che equipment accompanying Strategic 
Army Corps troops to Puerto Rico 
largely was selected to familiarize units 
with loading techniques. Many flights 
carried only wheeled vehicles. No am- 
munition crates were airlifted. STRAC 
commanders readily admitted that the 
force landed in Puerto Rico was neither 
“balanced” nor in a “tactical posture”’ 
when deployed 

e Rarity of low ceiling, poor visibility 
weather. Although airlift aircraft en- 
countered some air mass and frontal 
thunderstorms en route to the Carib- 
bean, weather conditions here were uni- 
formly favorable to the operation and 
were so forecast. 

¢ Relative proximity of Puerto Rico 
It. Campbell, Ky., home of the 10Ist 


50 


Airborne Division, STRAC’s lead unit, 
is about 1,740 stat. mi. from the island, 
well within the nonstop range of 
MATS’ obsolescing aircraft. Charles- 
ton, S. C., where preferential routings 
took airlift aircraft over water, is less 
than 1,300 stat. mi. from Puerto Rico 
¢ Recuperation period following Big 
Slam. Extra aircraft hours consumed by 
the exercise will not be added to 
MATS’ yearly allocation of about five 
plane hours per day. Instead, about $7 
million worth of commercial airlift will 
be purchased to fulfill MATS’ global 
commitments. Most of these civilian 
flights are scheduled for April and May, 
giving MATS aircrew and maintenance 
personnel—most of whom worked 1 2-hr. 
shifts seven days a week during the 
exercise—time to recover. 

Almost certainly, MATS’ final cri- 
tique of Big Slam will underscore these 
and other advantages accruing because 
the airlift was staged between conti- 
nental United States and Puerto Rico 
(hat Big Slam was a_ hypothetical 
problem only applicable to other hypo 
thetical problems with the same prem- 
ises probably will be stressed. 

Not to do so would leave unanswered 
the major question raised by the efh- 
ciency and precision with which the 
operation was conducted: Why, if 
MATS can accomplish this, does it 
need new aircraft? 

lo test whether the transport service 
truly can cope with the “hard core 
requirements” of limited or general 
war, as is claimed by Deputy Defense 
Secretary James H. Douglas, Secretary 
of the Army Wilber M. Brucker has 
proposed that a similar exercise be 
staged next year in Europe, the Far 
East or Alaska 

A point generally conceded by those 
concerned with Big Slam here is that 
the political and military climate for a 
firm allocation of funds with which to 
modernize the MATS fleet will never 
be more favorable. Not only does mod- 
ernization have the backing of Rep 
Rivers and Sen. A. S§. Mike Monroney 
(D.-Okla.), it also has won public 
declarations of support from numbers 
of previously uncommitted congress- 
men and from Army generals who 
watched the airlift in Puerto Rico 

On paper, Big Slam exercised MATS’ 
increase utilization of its 
strategic airlift fleet from 
levels of 5 hr. per aircraft 
This rate, ac 
would ap 


ibility to 
48 3-plane 
peacetime 
per day to about 8 hr 
cording to the Air Force, 
proximate wartime tempo 
he increased airlift generated by this 
worldwide “surge’’ was used to trans- 
port 78 STRAC units to Puerto Rico 


from 14 departure Air Force bases 


While maintaining global commitments 
with one half of its strategic fleet, 
MATS assigned the other half to the 
Caribbean maneuver 

l'roops deplaning from MATS trans 
ports at Ramey AFB and at Roosevelt 
Roads NAS—100 mi. apart on the west 
and east coasts of Puerto Rico—were 
marched or trucked to nearby bivouacs 
and briefed on an airborne assault 
igainst a mythical aggressor After 
spending two to four days on the 
ground, they were flown back to 29 
home’ stations in the United States 
Maximum troop concentration on a 
given day was about 5,300 

From Mar. 17 through Mar. 23, the 
iirlift’s peak period, the Douglas C-133s 
C-124s and C-118s and Lockheed 
C-121ls of MATS were landing or tak 
ing off at 3.75 min. intervals during 
Puerto Rico’s daylight hours. All flights 
from the island were conducted under 
Instrument Flight Rules 


Flying Time Quotas 

lo sustain this pace, MATS raised 
monthly flight time quotas for its air 
crews from 125 hr. to 150 hr. On-duty 
times for three-pilot crews were ex 
tended from 18 hr. to 35 hr., after 
which a minimum stopover of 8 hr 
was required for rest. A group of five 
uircraft commanders at Roosevelt Roads 
told Aviation Weex that most pilots in 
their squadrons would log the maximum 
of 150 hr. before the end of the airlift 

Total ground time at Ramey was 
limited to 1 hr. 30 min. for C-118s, 
2 hr. for C-121s, 3 hr. 30 min. for 
C-124s and 4 hr. for C-133s, in order 
to maintain flight schedules. Even less 
was allowed at Roosevelt Roads 
only C-124s and C-118s were off-loading 
cargo 

As the airlift unfolded smoothly here, 
top-level representatives of major ait 
frame manufacturers—Lockheed, Doug 
las, Boeing, United Aircraft, McDon 
nell and Fairchild—were stressing the 
benefits of fleet modernization to rank- 
ing MATS officers 

A team from Douglas Aircraft Corp 
estimated that the cargo carried by the 
Big Slam/Puerto Pine airflect of 222 
transports, which flew 1,266 one-way 
sorties to Puerto Rico, also could be 
carried in 94 proposed Douglas planes 
flying 376 sorties. The freighter en- 
visioned by Douglas, essentially an adap- 
tation of its DC-8, would have 
fan engines and a payload capacity just 
short of 40 tons with range limited at 
4,000 naut. mi. to 30 tons. 

If about 100 were ordered, Douglas 
said the basic aircraft would sell for 
ibout $4.5 million without special cargo 
handling facilities required by the Air 


whe rm 


turbo 
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Force, such as a swing tail, which would 
boost its price. The plane, according 
to Douglas, could be delivered to MATS 
23 months after contract go-ahead. 

Lockheed Aircraft Corp., while not 
applying statistics directly to Big Slam, 
reported here that 64 of its Rolls-Royce 
l'yne-powered GL 207-39 Super Her 
cules transports could account for 1.3 
billion ton-miles of cargo in a year 
about the same amount now carried by 
200 MATS C-124s. Lockheed’s com 
putation was based upon a daily utiliza- 
tion rate of 5 hr 

Flyaway price of the GL 207-39, ac 
cording to Lockheed, would range down 
ward from $4.8 million per aircraft if 
50 were ordered, to $3.6 million per 
aircraft if 145 were ordered. First de 
liveries would begin about 30 months 
from contract go-ahead 

In briefings, analysis of MATS fleet 
obsolescence received top priority. Re 
peatedly it was stressed that MATS had 
only 29 C-133s, with 30 more on order 
ind due by mid-1962, representing the 
only “modern” transports in the serv 
ice s inventors 

After a decadk the workhorse of 
MATS is still the C-124—291 of which 
ire in service, representing a numerical 
37% of the MATS flect. But this air 
raft, which lacks transocean capability, 

running short of engines and has a 
peed of about 180 kt 
Force officers and industry repre 

} 


ntatives were hoping that the lessons 


distilled from Big Slam will clarify the 
uestion of how many and what types 
ot urcraft should be 


MAI hese observers also h pe that 


! 


purchased for 


; 


the Air Force will not be stampeded 
in aftermath of Big Slam, into plac 
ing a large order for an off-the-shelf 
transport that would be almost ob 
olescent by delivery date 

In one part of an cight-year, $2 bil 
lon MATS re-cquipment program pre 
ented to Congress, Lt. Gen. Wilham 
H. Tunner, MATS commander, has 
recommended the immediate purchas¢ 
of 45 converted Boeing KC-135 tankers 
for “fast reaction” cargo service 

If funds for these aircraft were pro 
vided in the Fiscal 1961 budget, Gen 
lunner estimates that deliveries could 
commence within 12 to 15 months 

But an opposition viewpoint, in cur 
rency here during Big Slam, holds that 
an adaptation of the KC-135, even 
though powered by turbofan engines, 
would not offer sufficient growth poten 
tial to MATS to warrant purchase. 
Proponents of this view maintained 
that the group of congressmen, Depart- 
ment of Defense officials and Air Force 
officers—in whose hands, they said, the 
surchasing decision now rests—should 
¢ willing to accept a time penalty of 
at least one year to gain a more ad- 
vanced freighter. 
The objective that Army, particu- 
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larly STRAC, secks to attain f 
Slam critiques appears to be 
cise definition of the airlift 
would be accorded at th 
brushfire war. STRAC offi 
point out that the corps’ | 
pany, always on 15 min 
reach a staging airport befor 
planes arrived to airlift it 

They emphasize, however 
present planning, only STRA 
division—the 101st Airborn 
moved by air to a combat z 
the airlift of the 101st w 
tth Infantry Divisi 
by sealift, would not ck 
iggressor for 26 days. And tl 
borne Division, also travel 
would be five davs furth 

Thus the shortage f 
dilute the 
three division 
Army 

A further complication en: 
the Army is that much of MATS 
capability during a national 
would be held in reserve to 
Strategic Air Command, 
summoned to action. For 
Army is not sure how mucl 
port it actually can count 

To these contentions, 
points out that on Big SI 
Pine, more than 90,000 tro 
equipment could have bi 
This indicates to the Air I 
Army should place ren 
upon pre-stocked forward 


davs, the 


effectiveness 
force, main 


} } 


+}, 


duce the tonnage carried 
urlift. Instead of trying 
mass and mobility, which 
istronomic airlift requirement 
should 


move the mass ahead bi 


oncentrate on 


portation media 

In addition, the Air For 
232 aircraft now in the 
Air Fleet—which played no p 
Slam—would 
force available in war emerge 


supplement 





Big Slam/Puerto Pine 
Data 


Total trips to Puerto Rico 
Total tons transported 
Total aircraft hours flown 
Army troops airlifted 
Schedule reliability 
Outbound 
Inbound 
Over-all 
Average turnaround time 
Ramey AFB 
C-118s & C-121s 
C-124s 
C-133s 
Roosevelt Roads 
C-118s 
Minimum ground time 


C-118 














Aeroflot Says Pilots 
Caught Red Handed 


Moscow—Pilots for Acroflot, Russia’s 
state-owned airline, who belong to one 
of the best-paid professions in what the 
Soviets term their “classless’’ society, 
have been caught trying to make a dis- 
honest ruble 

Reports of Aeroflot flight personnel 
capitalizing on their positions for per- 
sonal profit came recently from two of 
the carrier’s subdivisions. Worst of- 
fender among those caught red-handed 
has been removed from flying duty, but 
only after top Aeroflot brass stepped 
into the hushed-up case 

Sovetskaya Aviatsiva, Soviet air force 
newspaper, called attention to the scan- 
dalous activities of Li-2 Capt. V. Stoya- 
nov in a story headlined “Speculator in 
in Airplane.” Stoyanov, it seems, began 
his career in crime by transporting sev- 
eral boxes of apples from sunny Frunze 
in Soviet Central Asia to the Ural:’ 
industrial center of Sverdlovsk, where 
he sold the fruit at “speculative prices.” 

Even worse, according to Sovetskaya 
Aviatsiva, all the members of Stoyanov’s 
crew, members of the local Communist 
Party bureau and the Aeroflot subdivi- 
sion commander knew what had hap- 
pened but did nothing about it. 

Later, when large numbers of apples 
ripened in the Frunze orchard of Sto- 
vanov’s mother-in-law, the Acroflot pilot 
decided to make a killing on the black 
market. Stoyanov persuaded his group 
commander to let him make a trip to 
Akmolinsk 

Stoyanov then proceeded to replace 
some of the high-priority cargo with 
two tons of apples, put his wife aboard 
the plane to keep an eye on the fruit 
ind flew to Akmolinsk 

Since the apples failed to sell rapidly 
in Akmolinsk, the Li-2 remained there 
for several days 

When the subdivision commander in 
Frunze inquired as to the plane’s delay, 
Stoyanov reported mechanical difficul- 
ties. Next day, the Stoyanov Li-2 headed 
for Chelyabinsk, where he sold the 
apples and went on a spree with his 
flight mechanic. The pilot’s resulting 
hangover delayed the plane’s departure 
for Frunze and led to the discovery of 
Stoyanov’s illegal operations. 

Sovetskaya Aviatsivya said Aeroflot’s 
Frunze group commander attempted to 
cover up the operation and only gave 
Stovanov and his mechanic a reprimand 
for “violating preflight rest regulations.” 

Earlier this year, the Soviet newspaper 
Komsomolskaya Pravda reported how 
An-2 pilots on the Baikal-Irkutsk run in 
Siberia speculate in fish. The article 
said An-2 crews sometimes keep their 
planes and passengers waiting at Baikal 
for hours while they search for fresh 
salmon for sale at Irkutsk. 
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LOWEST JET AGE OPERATING COSTS 


No other jet age airliner—pure jet or jet-prop—can 
match Vanguard’s economy of operation. Seat-mile 
costs can be under 1¢ on all stages over 1,000 miles; PASSENGERS + $00 8. WAR 
and only 1.4 cents at 200 miles. = —, 

“Passenger only’’ break-even loads are 61 first 5 TONS FREIGHT 
class or 68 coach class on a 250-mile sector, and as as bie 
low as 46 and 52 passengers respectively at 1,000 
miles. This is without freight revenue. With 3 tons 
of freight, only 55 coach passengers are needed to 
break even at 250 miles, and 40 at 1,000 miles. 
Vanguard’s below-deck cargo holds enable the air- 
craft to be a profit-maker on off-peak services and 
in off-peak seasons. 

Low altitude routing will not adversely affect these 
low costs. The difference in trip cost between a 500- 
mile sector flown at 10,000 feet and 20,000 feet (most 
economical) is only $44. 

Vanguard’s low operating costs and large, well- 
balanced payload capacity of 29,000 pounds mean the 
highest profit potential in airline history! 


BREAK-EVEN LOAD—COACH CLASS 


Cc 


NUMBER OF PASSENGERS 


ts ux 127% Lo 


STATUTE MILES 


NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT .. . 
POWERED BY FOUR ROLLS-ROYCE TYNE ENGINES 








139 passengers... & tons of freight... 425 mph... 2300-mile range 
As a result, Vanguard makes the introduction of 
promotional and other traffic-builders not only 


possible but gniy profitable. 


BREAK-EVEN LOAD—ECONOMY CLASS 


A PASSENGERS + S00 LB MA 
K + 1 TON FREIGHT 
r 
ft 


3 TONS FREIGHT TOPS IN PASSENGER APPEAL TOO! 


5 TONS FREIGHT 
<— at 
A)|(B) (Cc) (D0 


Inside thi table cabin, Vanguard will be as 
quiet as th yunt. Vanguard block speeds have 
been prov: fast as jets right up to medium- 
distance se though Vanguard has been flown 
at less thar et costs! And, due to the absence 
of ATC appr tacking and noise problems, there 
won't be as 1 delays in high-traffic areas. 

For furth« tails and a cost analysis based on your 
operation ict Christopher Clarkson, U.S. rep- 

ie 1am sof oe resentative, Lockefeller Plaza, New York 20, N. Y. 
SECTOR LENGTH 


NUMBER OF PASSENGERS 





WORLD'S ONLY 2nd GENERATION JET AGE AIRLINER! 
Vanguard benefits greatly from the more than 2 


sore PORENSENEES GF NS LEE Cees Venue million hours of worldwide in-the-air experience of 
h give the break-even need ysts (indirect — ee : Xp - 
ea fare rete of only 4 cents a mile. Ti 400 Viscou and there is no substitute for 
Freight revenue taken a ] nts =) experience 
press as 34.3 cent 
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AIRLINE OBSERVER 


© Strong differences between the chiefs of the Federal Aviation Agency and 
Civil Aeronautics Board on safety rulemaking and accident investigation 
authority recently came to a head in separate testimonies before the House 
Appropriations Subcommittee. In his testimony, Board Chairman James 
Durfee admitted he believed a split authority between the two agencies 
existed and reiterated his opposition to the transfer of safety rulemaking 
authority from the Board to the FAA in 1958. Later, FAA Administrator 
E.. R. Quesada said it was his “personal feeling” that accident investigation 
should now be transferred to FAA from CAB, contending that the Board 
should have jurisdiction in economic matters, FAA in safety promotion 


> Sud Aviation officials are hoping Soviet Premier Khrushchev wasn’t joking 
last week when he said he would order 12 Caravelle turbojet transports fol- 
lowing a trip on the aircraft during his tour of France. Sud headquarters 
expressed little hope that Khrushchev would follow up his remark but one 
ofhcial noted that, while in the U.S., he took a liking to the Sikorsky $-58 
helicopter, later ordered two (AW Oct. 5, p. 25; Mar. 14, p. 37). 


> Six East European Airlines, in an apparent move to match West Europe’ 
Air Union, have completed a two-week conference in Warsaw designed to 
bring about closer cooperation between six flag carners representing Soviet 
satellite nations. Every phase of airline operation, including costs, equip 
ment, operating techniques and planning, were discussed. The six carriers 
ire East Germanv’s Deutsche Lufthansa, Czechoslovakia’s CSA, Hungarv’s 
Malev, Bulgaria’s Tabso, Rumania’s Taron and Poland’s LOT. 


> Iberia Air Lines of Spain has completed its financing for the purchase of 
three Douglas DC-8 turbojet transports at a cost of $20.6 million for delivery 
in early 1961. Planes will be powered by Pratt & Whitney JT3D turbofan 
engines. Export-Import Bank of Washington will finance 68%, or $14.1 
million, of the loan. Douglas will finance 12°, $2.4 million, with Iberia 
covering the remaining 20°7, or $4.1 million. 


> Russia already is making good on its promise that 1960 will sec 

tacular expansion of helicopter operations within the Sovict Union. Durin; 
February, Acroflot reports inaugurated its first inter-republic hel 
copter line with single-rotor Mi-4s 1¢ new route links Frunze, capit 
of the Kirgiz Soviet Socialist Republic, with the rail junction of Lu 
Kazakhstan Acroflot this month als | » begin regular 
service between three distri hi ity of Kiev and from Lv 
two nearby resorts. In the 
vineyard dusting operation 


1 cl to the with inauguration of flights betw 


imaugurated ciose to 


Archangel and Sevcrodvinsk en-passenger Mi-4s make the 37-m 
four times daily 


> Caribbean-Atlantic Airlines—Caribair—is considering inauguration of heli- 
copter service between San Juan, Puerto Rico, and nearby islands lacking 
air terminal facilities. Seat-mile costs of various helicopters and_ traffic 
demand on routes to Vieques Island, just off the Puerto Rican coast, and 
to St. John, an island in the Virgin Islands 80 mi. east of San Juan, are 
now being studied by the airline. Last month, Caribair President Dionisio 
Trigo visited Boeing’s Verto] Division plant in Morton, Pa., for a demon- 
stration flight in the twin-turbine Vertol 107. 


P Lockheed Aircraft Corp. reports that its proposed GL 207-39 Super 
Hercules transport powered by Rolls-Royce Tyne turboprop engines (AW 
Mar. 28, p. 38) can take off with a ground roll of 730 ft. and a payload of 
25,000 Ib. on Air Force STOL missions of up to 1,500 naut. mi. At maxi- 
mum gross weight of ] 1 payload of 77,000 Ib. and with its 
engines developing 6,445 eshp. at takeoff, the aircraft would break ground 
at 4,080 ft. and operate at a range of 3,020 naut. mi 


230.000 Ib 


> Philippines will resume discussions with the U.S. on a bilateral transport 
agreement sometime after Apr. 11. Original agreement expired Mar. 3. 








SHORTLINES 





P Act Lingus pilots’ strike was sched- 
uled to end last week. Irish Air Lines 
Pilots’ Assn. and Aer Lingus manage- 
ment have agreed to accept the Fire 
Labor Court’s recommendations con- 
cerning the future of six pilots whose 
uspension for alleged violation of the 
ompany’s rules concerning alcoholic 
lrinks provoked the strike. Recommen 
dations were not disclosed 


P Air Traffic Conference of the Air 
l'ransport Assn. and American Cable & 
Radio System have entered into an 
igreement whereby holders of ATC Air 
Travel Cards may use the cards when 
sending international radiograms and 
cablegrams over ACR’s system. 


> Bocing Airplane Co. has delivered the 
100th transport in the 707 series. De- 
livery was made to Air France 


>» Capital Airlines and Delta Air Lines 
have added passenger self-ticketing serv- 
ices to their systems. Under the plan, 
passengers make advance reservations 
and then write their own tickets which 
ire supplied by the airlines. Onginating 
city, destination, flight number and 
date are written onto the ticket by the 
pa cngcr. 


© Civil Acronautics Board hearing ex 
iminer has recommended the foreign 
Acrovias Ecuator- 

ed since the gov 

ha inceled the 
ration to operate to the 
bilateral agreement 
countri Acrovias 
uthorized to operate 
in Ecuad 
However, it has not 


mate for 


) 
to Panama 


] 
years 


> Communist China officials report that 


their state-owned civil airlines flew over 
ton-miles in 1959 than in 
estic route mileage to 
177 mi. The Chin 
t they plan to open new inter 


1 
nal rvice to Cevlon 


> Delta Air Lines has received Civil 
\cronautics Board permission to extend 
ts service suspension to Ciudad Tru 
llo, Dominican Republic, for an addi 
Delta's permission to sus- 
to the Caribbean country 
vear was to have expired 


mn Apr 


P Trans World Airline pilots have cre- 
ited a foundation in memory of Jack 
Fry, former past president of TWA 
Foundation will provide technical refer- 
ence books to various leading acro- 
nautical engineering universities 
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IN SAN FRANCISCO... 


UNITED AIR LINES 


GOES QUIETLY 
ABOUT ITS 

BUSINESS OF 
TESTING JETS 


Jet engine run-up tests are conducted 24 hours a day by 
United Air Lines immediately adjacent to San Francisco's 
busy International Airport and nearby residential areas, 
yet no one is aware of the thunder of noise within the 
busy test site. 

United's JT3 and JT4 engines are completely enclosed 
in test cells employing the Koppers patented Sound- 
stream” system used today in over 75% of all test 
enclosures in the United States. 


Photos: Courtesy of United Air Lines 


*A Koppers trademark 


Soundstream units and Soundmetal* panels used in 
the lined bend method reduce jet engine noise in this ap- 
plication from 140 to 80 decibels at 100 feet. 

No matter what your sound control problem may be 
... from the need for individual components to instal- 
lation of entire system .. . Koppers Sound Control can 
help you 9’ complete information write: KOPPERS 
Company, INc., Sound Control Department, 2103 Scott 
Street, Baltimore 3, Maryland. 


SOUND CONTROL 


Engineered Products Sold with Service 








FOUR-STAGE Javelin launching vehicle undergoes final assembly at National Aeronautics and Space Administration's Wallops Station in 
Virginia. Fourth stage of this vehicle is an X248 rocket, developed as the third stage of NASA's Delta launching vehicle. 


NASA Expands Wallops for Space Role 


By Craig Lewis ited since 1945 as a fligh ics on the island are basically oriented 
test station for rocket-launched research launch functions. Admunistrative, 
d to explore flight 4 ntr ind 


higher 


Wallops Island, Va.—Nati 
autics and Sp Administ 
ipidly expanding 
nd 


New Facilities 
\\ 1] Stat 


VW 
thi 
h Station 
Along with th is run by Lang] [ tower is a pad 
opment functior llops_ will Leseal enter. Last July, the Na I] idaptable to various launch 
equipped iS an Of ransferred its Chincoteague Naval Air | be available to such 
base for sounding nd smal ition facilities to NASA, and faciliti ittl ind the NASA 
earth satellit YT e island and at the ait mn  re-et This launch com- 
NASA has launched a substantia rby on the mainland have been ex, plu iti for an Acrobee 
growth program since it s facil combined into Wallops Station, which uncher st $2 million 
ity over from its predecessor, the . w a separate entity in the NASA The original Wallops launch pad 
irea will be used for aerodynamic 


Advisory Committe I organization 
Wallop Under the expansion program, facili- probes, and sounding rocket launches 


+ + I 


programs a 
of Project Mercun 


tional 
nautics, 18 months ago 
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will be made in the area adjacent to the malfunction in the second stag uracy, digital output and other im 
new $900,000 Acrobee launcher. This Expansion program also ing provements over older radars. In the 
Aerobee tower is similar to the facility destruct system transmitter facili! same complex, there is a modified SCR- 
at Ft. Churchill, Canada, but it has the south end of the island « 584, which is especially useful because 
four rails instead of three and conse- As launch operations increase in ts wide antenna pattern provides rela 
quently can be used for four-finned — the destruct system has to be ely easy acquisition, and an AMFTC 


rockets. The tower can be adjusted for and improved. Range safety off Mod. 2 radar, which is a substantial 
launch angles between 75 and 90 deg., control the system from a n modification of an SCR-584 done bi 


ind it will handle rockets 10-20 in. in — land control center Reeves Instrument Corp. This Reeves 


diameter. NASA now can fire Aerobee, : ‘iti ystem has a tunable transmitter tub« 
\crobee-Hi, Spacrobee and Super Acro Tracking Capabilities vhich permits frequency changes t 


bee rockets, as well as later solid rocket l'racking capabilities are b void interference, and its two-channel 
developments in this Aerojet-General panded to keep pace with laun receiver permits easy switching between 
tions. Two new tracking radar beacon and skin tracking. 

Use of Acrobee with its acid and ft. antennas are being install As programs expand in scope, Wal 
inalinc propellants introduces new mainland near Wallops Isla ps Station is doing more work wit! 
liquid propellant handling problems to FPS-6 long 
1 facility which previously used onh termine position and vel like the suborbital tests of the 100 ft 

lid propellant rockets, but R. I criminate between object nflatable sphere for Project Echo. Thi 

ger, chief of Wallops Station, for cintillati 
included in the W illops complex be NASA. and the ynd. whi ms center adjacent to the island rad 
Naval Research Laborator operational, is bei di te has been expanded to handle th 
Laboratory o ’ Wallops Station also is in the midst 
rst launch wa t 
tower in Feb On the island telemetry system to accommodate thx 
increased ranges and types of rocket 


sounding rocket family 
] range S-band rada ther agencies in coordinating effort 
} 
DrOoOpe i 
lat ll simultaneou quires increased telephone commun 
ces no special difficulties. Aecrobee wa the tw ft. radars will be tions capability, and the communi 
bsorbed by NASA ha the-art tra l 
erience with this 
f Technolog f a substantial modification of it 
because of a radar which pro 





SCOUT ROCKET LAUNCH TOWER (lcft) was built by National Aeronautics and Space Administration at Wallops Station to give 
Long-range FPS-16 radar (right) is used to track research missiles at the Wallops Pilotless 


Aircraft Research Station. Antenna dish is mounted on two-story concrete building which contains its control elements. 


the facility satellite launching capability. 
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FOR THE FRINGES OF SPACE 
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valves, jppical of Strato: or 
cryogenics capabilities — both satan 
and component—were designed and 
produced at its Western Branch. 


Valves supplied for the X-15 include: 
butterfly valves for LOX and 
ammonia system; and 700 and 

3900 psi relief valves. 


STRATOS 


A DIVIS(OM OF FAIRCHILE CHGINE & ALRPLANE CORPeRaTION 
Main Piant: Bay Shore, L. |., N. ¥ 


Western Branch: 1800 Rosecrans Ave 
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Explorer Satellite Payload Package Detailed 


Breakdown of the instrument package for the complex Explorer satellite for radiation 


measurement is detailed above. 


orbit when an upper stage of Juno II launch vehicle failed (AW Mar. 28, p. 30 


orbit, the casing of the fourth stage (Sergeant) would have remained attached to 
satellite to serve as an antenna for transmitting data 


The Explorer carried five 


Satellite was prevented from entering a highly elliptical 


In 


the 


cosmic 


ray detectors in a single pack (top right) to count electrons at varying electron volt ranges 


and to measure particle absorption and penctration, 
Satellite contained 1,154 solar cells. 


would have been 35.3 Ib. 


ystems coming into use. Wallops has 
been using a telemetry system developed 
here at the station to meet its particular 
needs. With the advent of sounding 
rocket and satellite activity, the station 
is getting commercial standard FM/FM 
telemetry, and pulse width modulation 
telemetry equipment will be installed 
for sounding rocket use 

A new telemetry facility will be built 
it the headquarters area on the main 
land, and it will be equipped with a 
new high gain receiving antenna. This 
facility is part of the program for build 
ing up the former air station to accom- 
modate administrative, range control 
and technical support functions 


Range Control Center 


Range control center is part of this 
program. It will be linked to the island 
launch sites and will have analog radar 
data display and a closed circuit tele 
vision system to present the informa- 
tion needed by the range control and 
range safety officers. Tracking and data 
acquisition network will have digital 
data recording capability, and the main 
land facility will have a digital computer 
installation 

Wallops programing and timing capa- 
bility is being expanded, and other im- 
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Total weight of the satellite in 


provements included in the mo 
tion program are operations int 
pad warning 
measuring and paging and count 
Station will also get a GN 


communication, 


systems 


weather balloon tracker and a long f 


length tracking telescope. Hang 
the mainland facility are being 1 
to accommodate storage and 
of rocket vehicles 

These clements of the current 
sion program have already been { 
in the NASA budget. The Fis 
budget NASA is now presentir 
Congress includes money for a pr 
tracking system, an operations 
ing center and improvement 
existing support equipment at \\ 
Station 

Wallops Station has a super 
blowdown tunnel on the island 
has been in since 1948 
research role is currently « 
NASA also has a shock tube fa 
the island for studying the 
loads from blast-induced gust 
craft. The shock tube is 80 
ind 10 ft. in diameter. Frang 
phragm is used to trigger a high 
Mach 1 flow, and an explosi 
off to study effects while the air 
ing over a fixed model 
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| Where “Teflon”* is 
| vital electronic or mechanical part, it 





Why pass up 
“TEFLON know-how? 


Go where it’s greatest —R/M 


| Thousands of these R/M “Teflon” rings retain 


450°F fluid under great pressure in the hy- 
draulic systems of the X-15 . . . an example of 
R/M know-how — know-how thot can also 
work for you. 


indicated for a 


doesn’t pay to pass up the “Teflon” 
know-how of R/M. 

No one knows better than R/M 
how to process “Teflon” into sheets, 
rods, tubes, tape and machined parts. 
No one can better meet your specs 
and your production schedules. From 
R/M you get complete “Teflon” serv- 
ice, including bondable “Teflon.” 

To learn what we mean by service, 
talk to the man from R/M. Call the 
nearest R/M district office listed be- 
low, or write Plastic Products Divi- 


| sion, Raybestos-Manhattan, Inc., Man- 
| heim, Pa. 


*Du Pont TM for its TFE-fluorocarbon resin 


M 


PLASTIC PRODUCTS DIVISION 


| RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 
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SEATTLE 4 © PETERBOROUGH, ONTARIO, CANADA 
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RADIAL CYLINDER 

JET THRUST and 
ATOMIC ENGINES 
AIRFRAMES 
WARHEADS 

GUIDANCE 

RADAR 

PARABOLIC ANTENNAS 
RATO and JATO 
WEAPONS POD 


OUR FLEET TRAVELS 
10,000,000 
MILES A YEAR 


WRITE US NOW 














Fac oh 





457 WEST FORT ST. 
DETROIT 26, MICH. 
TWX DE899 WO 3-7913 


























Py tt 





nia A EET A NOI eetay ee 














Westinghouse presents working proof 


of the principle of molecular electronics 


POWER AMPLIFIER: Button-sized molecular electronic 
device held by girl with a pair of tweezers performs the 
same amplifying function as a conventional 5-watt ampli- 
fier, has a frequency range from zero to 20,000 cycles. 
Working element is a block about as large as the head of 
a pin. 


VIDEO AMPLIFIER: made with 
a tiny wafer from a ribbon of 
germanium crystal. This func- 
tion block also works like a 
radar amplifier sub-system. 
Gain is essentially flat to fre- 
quencies of several megacycles. 


MULTIVIBRATORS: _bi- 
stable, monostable, and 
astable—covering _fre- 
quencies from 1 cycle or 
less to 3 megacycles. 
Shown is a free running 
multivibrator alongside 
paper clip. 





LIGHT TELEMETRY SUB- 
SYSTEM: a single light- 
responsive monolithic ele- 
ment delivers output 
whose frequency is a meas- 
ure of light intensity. 


MULTI-POSITION SWITCHES: these molecular 
electronic devices evolved out of Westing- 
house work on multivibrators—the “OR” 
logic switch illustrated has important poten- 
tial applications in missile countdown func- 
tions. 








D-C AMPLIFIER: connected to a solar cell, this tiny block takes an in- 
put of 4 milliamps... via flashlight beam, raises it to 40-watt output. 


CRYSTAL GROWING techniques developed by Westinghouse have already CRYSTAL RIBBON requires no grind- 
produced germanium dendrites 300 feet long in the special furnace show ing or lapping. Only a few steps are 
at left, above. Crystal ribbons of almost any length are possible. The tak needed to turn these “educated” 
up reel at right holds 300 feet of the brittle dendrite with each turn cushioned crystals into working electronic sys- 
tems. Above, multiple-junction sys- 
tems are shown on a crystal section. 


on glass-cloth tape. 


The meaning of molecular electronics 


RELIABILITY: molecular systems reduce drastically | Westinghouse-developed molecular systems show 
the number of componerts and internal connections promise to be temperature and radiation resistant as 
required—and the fewer components and connections well. N semiconductor materials and new large 
the fewer potential trouble spots. crystal! faces point to very high temperature and 
' power-handling capabilities. 
MINIATURIZATION: molecular electronic systems are 
less than one-thousandth the volume and weight of | FUTURE: progress in this new field is so rapid, and the 
conventional component systems. This is a conserva- advantages so great, that the molecular electronics 
tive generalization—in many cases, much more star- concept will find wide applications in air /space elec- 
tling size and weight reductions are possible. troni tems within 3-5 years . . . In particular, 
é look for great advances in the state of the art in these 
POWER REQUIREMENTS: input power can drop areas: telemetering e fire control guidance e com- 
almost as fantastically as size and weight. In a typical municat * counter weapons e flight control— 
light telemetering sub-system, a 5-watt input is as a direct result of the new molecular electronics era. 
required; the transistorized version gets by with 0.75 
watts. The same function is still performed by a is os rr an 
molecular electronic block requiring but 0.06 watts. The Air Arm Division of Westinghouse Electric Cor- 
poratior ls the U. S. Air Force management contract 
ENVIRONMENT: inherently more resistant to g-loads for this project. It is being supported by the Semi- 
because of their small mass and few components, Conductor Department, the Materials Engineering De- 
partment, and the Westinghouse Research Laborctories. 
§.02311-1-3 
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(Advertisement) 


HOW TO SELECT 
HIGH RELIABILITY 
CAPACITORS 


At one time Sprague Electric was 
the only manufacturer offering true 
high reliability capacitors. The buyer 
had no problem. But today there 
are many manufacturers who claim 
that their capacitors meet high re- 
liability standards. Some are even 
so bold as to claim that theirs are 


the most reliable. 


Check the record before you choose 


i1luate 


The only sound approach toe\ 


these claims is to investigate the re- 


liability record achieved by each of 


the companies under consideration. 
Remember, it takes test data to es- 
tablish the reliability of a product. 
Claims are not enough. 


Now let’s look at the record 


Sprague Electric can substantiate its 
claim that its HY REL® Q Capacitors 
are “the most reliable capacitors 
made” with the most extensive test 
data available in the entire electronic 


industry. The performance of 


HYREL Q Capacitors is virtually 


64 


impossible to surpass...now and 
for some years to come. 

But let’s start at the beginning— 
the specifications. Sprague Electric’s 
high reliability capacitors were orig- 
inally made under Sprague Electric 
Specification PY-100—the first / 
reliability capacitor spe 
missiles and other critical 
tions. This specification and 
revision, PV-100A, have proven 
comprehensive and so successful in 
providing “the highest order of re- 
liability known to capacitor manu- 
facturing” that their provisions are 
currently reflected in every military 
Specification covering high reliability 
capacitors. This isa distinction shared 


by no other capacitor manufacturer. 


Now look at the record of 
HYREL Q Capacitors 


On accelerated life tests the failure 
rate of HYREL Q Capacitors has 
been less than 0.05%, after more than 
16 million unit hours accumulated 
on tests of 250 hours at 140% rated 


voltage, 125 C. On high frequency * 
vibration tests, there hasn't been a 
single failure in the more than 50,000 
units tested. On seal, moisture re- 
sistance, and temperature cycling and 
immersion tests, the failure rate has 
been less than 0.1°% 

Such performance from produc- 
tion line capacitors can only be 
achieved through the most intensive 
(and expensive) kind of reliability 
program—in design and develop- 
ment, in production engineering, in 
manufacturing facilities, in testing 
intensity and extensity—all of which 
should be investigated thoroughly. 


After you've checked the record, 





then decide for yourself which ca- 


pacitor is “the most reliable made.” 
For complete facts and figures on 
HYREL Q Capacitors, call your 
Sprague District Office or Represent- 
ative, or write for HYREL Bulletin 
2900A and Specification PV-100A to 
Technical Literature Section, Sprague 
Electric Company, 327 Marshall St., 
North Adams, Massachusetts. 





MISSILE ENGINEERING 


Missile Support Becomes Prime Cost Item 


By Michael Yaffee ons required to man an operat t quadron and continuing proficiency 
After this comes training of the training of the teams, probably using 
Detroit, Mich.—Cost of missile sup ual airman at contractors’ plant t imulation 
rt appears to be going up but the in the various Ai Training ( © Manuals. Training requires a manual 
isc is mostly a matter of paper work bases, then integrated weapi program so extensive that an electronic 
ind definition rather than of actual traiming at a different base data processing method is needed just 
higher price tags on support equipment Vandenberg AFB. This entails t to control scheduling of manuals. A 
Peter B. Weiser of Space Technology the operational and maintenance t nultitude of manuals, says Weiser, ha 
Laboratories told the American Rocket that will make up the squa to be prepared for personnel and on 
Society ground support equipment con lowed by on-the-job trainin quipment. These manuals have to be 
ference her operational site which may 1 written, edited, printed, distributed, and 
Currently the cost of operational integration of new personn to t updated. They must be ready to mect 
ICBM = squadron rinn ingice-shot 
. } 





mcher LO mi ire expected to 


5130 to $170 million, depend 
of hardness and dis 
whi h will be 


ount for 





Weapon System 
\\ break 
n tem 


@ Missile consists of ¢! 


’ 
te that 
nt ld } 


e (round operati 


, , 
ng equipment t! 
n launch 


pment i quired to 
luding launch control 
consol clectrical 
nl cabling de vices, 


equipment, water or other : e ’ ae a 


vad sstilats ‘ ro ] : 

ete ey ey eT Minuteman Test Silo Built at Cape Canaveral 
¢ Ground support equipment is al! Sandy soil and high water table lev: 
ther equipment in the squadron—the ICBM test silos in Complex 31 at Cape Canaveral, Fla. Two cylindrical wood shells com- 
equipment required to test, maintain, — prising inner and outer pouring fon re positioned about 18 ft. above ground, reinfore- 
handle and repair the missile but not — ing concrete rods are inserted, and concrete is poured. Concrete is allowed to harden and 
required in the a tual launching of 1 soil is then dug out from center of icrete cylinder permitting the concrete silo section 
This covers checkout equipment, mis-_ to slide down into the sand. When the top of the hardened concrete silo section is at 


! juire unique system of construction of Minuteman 


ile handling trailers, cranes, prope llant ground level, forms for a new section are moved into place on top of the completed section 
tanks, tankers, component test equip and process is repeated. Building under construction in front of Minuteman silo is for 
ment and handling equipment launch monitoring equipment. When completed the roof will be below ground level. 
y for Minuteman test installations, not for opera- 


| 


e Training. This involves first the deter Building will be unmanned and used on 
mination of number and types of per- tional silo sites. 
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What you should know about 
Analog Computers 


Joists from the literature, most dis- 
cussion of analog computers turns 
on form rather than function. 


Every computer manufacturer, includ- 
ing Donner, is ready to tell you all 
about their designs, right down to the 
last microvolt. Few spend their liter- 
ary effort in telling you how to use 
them and what kind of problems are 
amenable to analog computer solution. 
Not too strangely, this is what you, the 
prospective user, wanted to find out in 
the first place. 


HOW AN ELECTRONIC ANALOG 
COMPUTER SOLVES PROBLEMS 


A mathematical expression which de- 
fines the dynamic behavior of a par- 
ticular physical system also describes 
the behavior of all other analogous sys- 
tems. A general purpose analog com- 
puter can be programmed to behave as 
one of these analogous systems. So pro- 
grammed, it can be used to explore 
the characteristics of the system or to 
“solve” the describing equations. Typi- 
cal problems range all the way from 
explaining the laws of classical and 
modern physics to the physiological re- 
lations of life itself. Here are some of 
the fields where analog computers are 
in use: antenna design, medical re- 
search, cybernetics, electron trajec- 
tories, nuclear reactor design, fluid me- 


Assembly of Donner 3100 series high accuracy medi- 
um size analog computers in quantity lots provides 
the user with more value at lower cost. Complete 
Donner 3100 Computer Consoles start at just un- 
der $11,000. 


The Donner 3400 Desk-top Computer functions as a compact, versatile electrical model of a dynamic system. 


chanics, heat transfer analysis, aerody- 
namics, meteorology, classical and 
nuclear physics, chemical kinetics, pe- 
troleum, engineering, servo system an- 
alysis, auto- and cross-correlation, and 
economic forecasting. 

Basic computing elements in an elec- 
tronic analog computer are de ampli- 
fiers, precision components (resistors, 
capacitors, and potentiometers), and 
non-linear accessories (multipliers, 
function generators, and transport de- 
lay simulators). 


By interconnecting the computing ele- 
ments at a patchboard, varying voltage 
amplitudes can be integrated, summed, 
differentiated, multiplied, divided, al- 
tered in non-linear fashion, and other- 
wise operated on as directed by a math- 
ematical equation. The answer, which 
appears as a varying voltage, can be 
visually observed on a voltmeter or an 
oscilloscope and permanently recorded 
by any one of several plotting devices. 
The analog computer user can take an 
equation, change the coefficients at 
will, and get whole sets of solutions 
with amazing ease and speed. He can 
get these results to accuracies of 0.1% 
or better for a very modest investment. 
Small Donner computers begin at just 
over $1,000. 


ANALOG OR DIGITAL 


The chief advantages of the analog 
technique are speed, economy, and 
flexibility. With the analog computer, 
you get a genuine insight into the 
response of the system to both inter- 
nal and external stimuli. No cther ap- 


proach can bring the investigator into 
such intimate contact with the system. 


Digital computers sometimes provide 
more accurate results, but they seldom 
give the user the same knowledge be- 
cause they are at best only machines 
that compound arithmetic information. 
Unlike digital computers, analog com- 
puters actually behave just like the 
simulated systems. 


TWO NEW PUBLICATIONS 
PROVIDE MORE INFORMATION 


If you are interested in learning more 
about the application of analog com- 
puters, copies of Donner Tech Notes 
#1 and #2 are available from your 
nearby Donner engineering represen- 
tative or directly from the factory. Tech 
Note #1 is titled “How to Simulate a 
Non-Linear Control System with an 
Analog Computer;” Tech Note #2, 
“How to Use and Program Analog 
Computers.” 

Donner Scientific specializes in the 
manufacture of accurate fixed and gen- 
eral purpose analog systems designed 
to analyze, measure, and control dy- 
namic inputs. Complete technical in- 
formation and informed applications 
assistance can be obtained from your 
nearby Donner engineering represen- 
tative or writing Dept. 09. 


f) 0 f nee SCIENTIFIC 
COMPANY 
888 Galindo » CONCORD, CALIFORNIA 
Phone: MUlberry 2-6161 





men a! training sites and at the 
operinonal sites and also be ready to go 
along with the equipment for which 
they were prepared 
Personnel training involves other 
problems and costs as well. Highly 
trained missile men, particularly the 
non-commissioned officers, get and 
often take attractive offers from indus- 
try, causing high and costly personnel 
turnover. Morale is another factor; how 
long can a man be kept ready at an 
operational site? Proficiency is even 
more of a problem. Missiles cannot be 
launched from operational sites in 
peacetime due to the flyover problem 
dangers involved in launching over pop- 
ulated area Discrepancies can be put 
into missiles for maintenance personnel 
to find and for the operational person 
] wercorme ivs Weiser, but this 
us in operational mi 
ne forgot to correct the 
ouldn’t remove them 


f new and pr »babli 


' 
! desirabl 


) \ hye 

Maintenan iso means a major 

erhaul in Air Force thinking. Up t 
‘ f Strategic Air Com 


prim inly an 


operator 

pending 99.9999° 

ground, SAC feel 
it wall become a maintainer 
Moreover, « ished Air Force main 
tenance polici will have to be over 
hauled. Weiser points out that one 
policv—do as much maintenance as far 
ihead as possible—would mean that the 
entire launcher establishment would 
have to be very large (and expensive 
with space for working and environ 
mental controls, added space for spares 
ind personnel, and added handling 


equipment 


System Supplies 


Other support system activities cited 
by Weiser include the following 
e Logistics. The supply and resupply of 
ill squadron requirements, has necessi 
tated the establishment of a compli 
cated electronic data processing system 
that automatically inventories stock 
levels for all squadrons and automati 
cally dispatches orders to contractors 
when supply of any given part falls be 
low a specified warning level. Many 
persons are required to establish this 
system, Weiser said, and many more are 
required to maintain it. Also involved 
is the cost of the electronic equipment 
itself and the cost and time concerned 
with revising the system whenever de 
sign concepts change 
© Facilities. Divided by Weiser into 
operational facilities and support facili- 
ties. Operational facilities are those 
that protect the missile from the en- 
vironment and aid in its launching, in- 
cluding such things as the launch opera- 
tions building, the boom that erects a 


AVIATION WEEK, April 4, 1960 


MARK 
TIME 


TO AN ACCURACY OF 1 SECOND A MONTH 





You time-correlate data within 3 
parts in 10° per day...when you 
design your instrumentation tim- 
ing system around an EECo Time 
Code Generator. 


More accuracy per dollar... Use 

Model ZA 801 for BCD output 

(24 digits), $7650 ...Model 
ZA 802 for Binary Coded output (17 digits), $7050... both with 
accuracy and stability equal to a secondary standard. Other minor 
code format variations available. 


Compact...sized for standard rack mounting...complete unit in- 
cluding power supply measures 7” x 19” x 16”. 


Furnishes as output both time-of-day code (24-hour recycling) 
and any two of eight pulse rates. Suitable for oscillographs, strip 
chart, recorders, magnetic tape, or driver for neon flash lamps. 


Applications in lab or field. Use an EECo TCG as a clock, for 
time correlation. Use it as the heart for your own system... incor- 
porate it wherever you need time pulses. Or call on EECo’s special- 
ized experience in developing complete timing and synchronization 
systems. 


For benefits and full specs write for Data Sheet ZA 801/802. 


Electronic Engineering Company of California 
1601 £. Chestnut Ave., Santa Ana, Calif. »* Kimbery 7-5501 +» TWX: S ANA 5263 


EE 0-1 
MISSILE AND AIRCRAFT RA? NSTRUMENTATION + DIGITAL DATA PROCESSING SYSTEMS 


COMPUTER LANGUAGE TRANSLA + SPECIAL ELECTRONIC EQUIPMENT 











a new look on the horizon... 


FLYING 
PLATFORMS 
FROM 

DEL MAR 


Now, from Del Mar, a new weapons support concept 
provides three-dimensional mobility for our land and sea 
forces. Tiny helicopters, available in one-man or drone ver- 
sions, give manned-flight and cargo-carrying capability to 
front-line Army and Marine units. 

Weighing approximately 300 pounds empty, these miniature 
flying packages can safely scout hostile territory ...send 
back reconnaissance data ...carry a man or critical cargo 
to strategic hard-to-reach areas ... perform courier services 
and ASW duty at sea. 


The new flying platforms are the latest in a line of advanced 
weapons support systems from Del Mar. For further infor- 
mation on these or other Del Mar weapons support and 
training systems in use by the Armed Forces of the United 
States, Canada, and other NATO nations, write to Dept. 
AW-932-1. 


Engineers and Scientists: investigate Del Mar 
for a rewarding future in hydrospace sciences, 
aerospace sciences, and environmental systems. 


International Airport - Los Angeles 45, Calif. 


missile, the silo with its elevator. The 
support facilities include roads, security 
fencing, munitions buildings and all of 
the maintenance area back at the base 
e Communications must be highly re- 
liable, well protected, redundant and, 
consequently, costly. There may be two 
to four different communications sys- 
tems, ranging from public address sys 
tems to microwave, connecting any two 
points in a squadron. Moreover, there 
must be direct communication between 
the squadrons and SAC headquarters, 
between SAC and Washington, D. C., 
and between Continental Air Command 
ind all such areas. 

e System management, which Weiser 
considers as important as any other 
phase of the weapon system, consists 
essentially of direction and control of 
costs, schedules and reliability in the 
development and operation of an effec- 
tive weapon system. 


Checkout Underestimated 


When it came to setting up opera- 
tional sites, additional problems and 
expense items came to the fore, the full 
extent of which were not or could not 
be discerned beforehand. One cost in 

icular, that of the installation and 
involved in actually putting 
tem in the field, was 
underestimated 
big ballistic missile systems, 
the concurrency concept added its own 
problems and costs. This concept, 
which calls for the design and develop 
ment of system support equipment ind 
facilities in parallel with that of the 
missile, means that engineers are de- 
signing at best for an unproven clement 
ind at worst for an unknown clement 
They may, for example, have to design 
ind build a_ blockhouse before the 
quantity or configuration of the equip- 
ment that will have to go into if 1s 
known. Right now the Air Force is 
building operational sites for the Atlas-E 
of missiles when none of these 
issiles has vet been flown. So far 
oncurrency costs have been kept to a 
minimum but there is no guarantee that 


this will continue to be the cas 


Telescoping Time 


The continuing attempt to tele 
scope time also adds to system support 
osts in other wavs. In order to main 
tain missile squadrons at as close to 
100 readiness as possible, for cx- 
imple, the Air Force uses a fast pro 
pellant loading system that enables a 
missile such as the Thor to get into 
the air within 19 min. The cost of this 
propellant loading system is approxi- 
mately $10 million per squadron. The 
Air Force is now evaluating a promi 
ng system for keeping liquid oxvgen 
m board the missile. This system may 
cut the countdown time in half and 
climinate the $10 million cost of the 
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other system, but no one is sure that 
even if the new system proves out, that 
it can be ready in time to be put into 
any operational sites. 

\lthough aimed primarily at opera- 
tional, liquid propellant, ballistic mis- 
sile weapon systems, these system sup- 
port definitions and cost breakdowns 
are expected to prove applicable with 
only minor modifications to operational 
solid propellant missile squadrons as 
well 

At an operational solid propellant 
missile site, there will be more mis- 
siles but they will probably be less 
expensive. Control centers will be more 
expensive, but the underground launch- 
ing silos—still with no rehire capability— 
will probably prove to be less expensive 
than their liquid propellant counter 
parts. The ratio of missile cost to over 
all system cost, according to Weiser, will 
probably work out to the same 10 to 
15% 

Maj. Gen. Ben I. Funk, commander 
of the San Bernardino Air Materiel 
Arca, Norton AFB, disagrees to some 
degree with Weiser on system support 
costs for solid propellant missile sys 
tems 

There is evidence, Gen. Funk said, 
that in second generation ballistic mis 
iles such as the Minuteman that cost 
ot ground equipment will be da much 
smaller part of the total weapon system 
cost. The use of solid propellants and 
other advances, he said, eliminate the 
requirement for a large portion of 
ground operating equipment 

No longer is there a requirement, f 
for expensive air conditioning 
control, which was a basi 


example, 
ind climatic 
requirement in radio inertial guidance 
svstems. Moreover, he said, there is no 
requirement for propellant loading and 
systems or for 
generated power 
and distribution 


crvogenic distribution 


large on-site 
and 
systems 

Weiser told Aviation Week that 
there is an analogy between space vehi 
cles and the research and development 
launching phase of ballistic missiles at 
Cape Canaveral, Fla. The facilities re 
quired for the present generation of 
space vehicles are very similar to or 
the same as those used to launch re 
search and development ballistic mis 
siles. There is no need for in-stand 
. for as great automaticity, or 
many technicians. There, is how 
greater requirement for data 
collecting systems. Few launching sites 
will be required but these will have to 
capability for repeated 
launchings. Also, space vehicle and r 
scarch and development launching fa 
cilities are physically larger than opera 
tional missile launching equipment 

New facilities will have to be built 
for the second gencration space vehicle, 
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ACCO 


for Better 
Values 


TRU-LOC 
SWAGED FITTINGS 


Bee: 


Eliminates Instrument Interference! 


e Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ““NO-MAG”’ has 
these characteristics: 


NON-MAGNETIC PROPERTIES 
“‘No-MAG”’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property of 
“No-MAG” cable eliminates instru- 
ment interference from cable mag- 
netism. 


CORROSION RESISTANCE... 

New “'No-MAG”’ cables have corro- 
sion-resistant qualities similar to, 
but slightly better than, cables 
made of standard stainless steel 


GOOD THERMAL CHARACTERISTICS... 
The thermal expansion character- 
istics of new ‘‘NO-MAG”’ are 
much closer than those of standard 
stainless steel or carbon steel cables 


cable 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG”’ 
cable high fatigue resistance. 


HIGH ABRASION RESISTANCE... 
New ‘‘NO-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ““NO-MAG”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’” are 
required. 


USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New “NO-MAG”’ 
is furnished in sizes from 1/16" to 1” 
in all of the standard aircraft cable 
constructions. 


Get the complete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 


AECO 


“ 





601 Stephenson Bidg 


6800 East Acco Street, Los A 


Detroit 2 
s 22 @ Bridgeport 2, Conn. 
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4 : 
French Fire CT-41 Target Missile 

Nord Aviation’s CT-41 ramjet-powered target missile is launched at the French missile 
Recoverable target vehicle (AW Feb. 29 


5 powered by twin ramjet 
| ) 


test center, Colomb Bechar, Algeria p. 65) is 
boosted by two solid-propellant engines and can attain Mach 
sustainer engines. Launcher’s supporting arms swing clear of the missile at liftoff. Bell 


\ircraft Corp. has an option for U.S. manufacturing rights to the CT-41 
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\ comparison of space 
rational weapon systems sh 
nite difference in the rati 

osts to support systems costs, Wei 
uid. In space systems there will be con 
siderably fewer and considerab]l 
xpensive vehicles 
there will be only a 
ind support 
nificantly less with the 
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vstems costs 

major ex primarily to the cost and 

»f data collecting, transmission and plexity of the payload and 
production of 
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vstems and their support req electroni: 

vas provided at the ARS meeting | ‘ get a greater share of total svst 

Homer J. Stewart, director of National 

\eronautics and Space Administration At the 

Office of Program Planning and Evalu run to 


lling equipment to the limited 


Additional 


details on that will be In connec 


requireme! with thi in be expect 
penditures 
present time, pavload 


ipproximately $10,01 
tion. Perhaps the most important con pound. It is believed that thi 
ideration in this area, as underlined b lowered to $1,000 per pound, 
Dr. Stewart, is the fact that over Stewart, but probably not mu 


70 


high—buried 10 ft. 6 in 


due to the high engineering costs. On 
the other hand, a hundredfold improve 
ment in vehicle considered 
feasible and achieving this will be a 
major objective of NASA work. Dr 
Stewart also pointed to the possibility 
of standardizing some electronic sys 
tems particularly in regard to telemetry 
and tracking. Currently, for example, 
NASA is figuring on only three basicalls 
different systems to handle all of its 
telemetry and tracking requirements 
On a specific program, Project Mer- 
cury, Dr. Stewart estimated roughly 
that ground support equipment includ 
ing telemetry and recovery would ac 
unt for only 30 to 40% of total svs 
tem cost. Dr. Stewart also mentioned 
that NASA has now created a position 
in expert to handle support system 
nd expects to fill this job 


costs 1S 


In th mon of another pe iker at 
the ARS meeting, Dr. C. Stark Draper 
\i husetts Institute of ‘Technol 

} ginecring 
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an established source of 
systems and components, 
integrated for 

better service 





CONSOLIDATED DIESEL 
ELECTRIC CORPORATION 
and its subsidiaries .. . 


CONSOLIDATED AVIONICS 
CORPORATION 


CONSOLIDATED CONTROLS 
CORPORATION 


HAMMOND VALVE 
CORPORATION 


THE LIMA ELECTRIC 
MOTOR CO., INC. 





LOOK INSIDE TO SEE HOW THEY CAN HELP YOU SOLVE PROBLEMS IN... 
INSTRUMENTATION AND CONTRO YATA PROCESSING 
TESTING +- AIRCRAFT AND MISSILE GROUND SUPPORT 


WER GENERATION WEAF PPORT SYSTEMS 








How the CONDEC GROUP | 


IN INSTRUMENTATION & CONTROL 
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Typical unit of a full line of 
pressure switches which con 
trol electrical circuits in re 
sponse to fluid pressure 
variations 


re 


Vapofiash high temperature probe (to 
approximately 2000°F) for aircraft and 
missile systems. Eliminates need of ele< 
tronic amplification 














electronic assemblies 
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SOLVES PROBLEMS 


CONSOLIDATED CONTROLS CORPORATION 


The Condec Group provides an unusually broad approach to instrumentation and 
control through Consolidated Controls Corporation. 

Primary fields of interest include electronic, electro-mechanical, mechanical and 
hydraulic sensing, switching and measuring devices, either as the specific products 
listed at the right or packaged and integrated into complete systen pecial devices 
have been developed for many hostile environments in temperature, pressure and 
corrosive extremes, as well as for monitoring and controlling power extraction from 
nuclear reactors. 

For instrumentation and control in liquid level, temperature, pressure, speed and 
flow — call on Consolidated Controls. Controls offers a single source for solutions to 
control problems, oalling on other members of the Condec Grou; required for 
development of complete instrumentation and support systems 


AND TRANSISTORIZED POWER SUPPLIES 


The Siyatoms Ofsision of Condec’s Consolidated Avighics Corporation designs and 
oe advanced types of data processing and automatic electronic test — 


d digital and analog techniques. ietrumentatiialae: ot 


ing experience | Teeaei edliedl peciocts Nes been‘ accompanied by can 

advances in the state of the art. Sie 

Consolidated Avienics’ industrial Products Division has developed an —— 
line of transistorized power supplies, ranging from super-regulated |aboratory 

supplies to miniaturized plug-in units of the AC-DC, DC-DC, DC-AC types. A recent 
addition to the line is a series of digitally programmable DC power sources 

's, in steps as low as 0.1 volt. Special units covering a wide » of 

5 have been built for radar simulators, ASW systems, and 


‘equipment. 


TYPICAL PRODUCTS 
1-Vapoflash High Temperature 
Probes 

2-Pressure Switches 

3-Ram Temperature Sensors 
4-Nuclear Control Systems 
5-Amplet Magnetic Limit 
Switches 

6-Altitude Switches 
7-Pressure Transducers 
8-Precision Machined Springs 
9-Flexbelt Flow Control 
Valves 

10-Hydraulic Servo Valves 
11-Fuel Controls 

2-Remote Positioning Systems 
13-Exhaust Nozzle Systems 


TYPICAL PRODUCTS 
14-Automatic Test Systems 
15-Data Processing Systems 

16-AC-DC Supplies 
17-Advanced Digital and 
Pulse Circuitry 

18-Digital Logic Cards 
19-Security Control Systems 
20-DC-DC Converters 
21-DC-AC Inverters 


22-Laboratory Power Supplies 


23-Programmable 
DC Power Sources 





How the CONDEC GROUP 


IN AIRCRAFT AND MISSILE SUPPORT 


Gas-turbine-powered, multi-purpose servicing unit 
furnishes electric and pneumatic power and con 
ditioned air (for heating and cooling) to high per : : 
formance aircraft - Condec mobile shelters, transportable by land 
: sea or air, provide controlied environment for serv 
: cing of electron equipment in chmates ranging 

from arctic to trop: 


Runway vacuum sweepers bu dec are credited 
with saving governmer ’ f of dollars annually 
jet engine verhau t z airport surfaces 
foreign matter that mr ested by jet engine 

















Portable hydraulic test military and commercial aircraft; up to 50 
GPM; pressures to 5,006 psi. inaradscstae ilies 


as aanemtetet tat arpet 


Graphic perature, "pressure. 








SOLVES PROBLEMS 


AIRCRAFT EQUIPMENT DIVISION 


The role of Consolidated Diesel's Aircraft Equipment Divisior the support of 
aircraft and missiles is widely known. In 1951 the division conceived, designed, built 
and delivered the first multi-purpose aircraft servicing unit — the first vehicle com- 
bining all necessary ground support functions — electrical, pneumatic and towing — 
on one chassis. Today thousands of such Condec units are in use at airfields, military 
and civilian, around the world. Consolidated Diesel pioneered the use of industrial 
gas turbines as sources of low-pressure air for starting jet engines a has delivered 
more types of such units than any other supplier 

Aircraft Equipment Division is the world’s most complete source round support 
equipment for aircraft end missiles. Provides towing, electrical pov v- and high- 
pressure pneumatic power, air conditioning, heating, passengs ling, runway 
sweeping, hydraulic system filling and testing equipment for tenance plat- 
forms, lubrication, fueling, and mobile shelter for a variety of 5 

Typical missile projects in which Condec products have been or are being used: 
Green Quail, Lacrosse, Mace, Discoverer, Nike Ajax, Corporal, and Nike Hercules. 


Scientific testing is a specialty of the Aircraft Equipment Division of Consolidated 
Diesel Electric Corporation, a member of the Condec Group. It is an experienced 
facility with an extensive record of test systems development. 

Specific areas include checking electrical, mechanical, hydraulic and pneumatic 
operating parameters; and equipment has been produced to check each of these 
functions separately and in almost every conceivable combination. Units range from 
simple portable test benches to complex fixed installations for production and 
design testing of manufactured products. 

The Division builds test equipment to specification, to provide the exact teal 
equipment best suited to the application; and frequently combines its talents with 
those of other members of the Condec Group when complete support systems re- 


quire testing apparatus. 


TYPICAL PRODUCTS 
24-Multi Purpose Aircraft 
Servicing Units 

25-Mobile Shelters 
26-Vacuum and Magnetic 
Runway Sweepers 
27-Passenger Loading Stands 
8-Wheel Mover Units 
29-Hydraulic Filling and 
Testing Carts 

30-High-Level Maintenance 
Platforms 

31-Lubricating Oil Dispensers 
2-Refuelers 


TYPICAL PRODUCTS 
33-Portable Hydraulic Test 
Stands 

34-Stationary Hydraulic 
Test Stands 

35-Missile System Hydraulic 
Filling and Testing 
36-Pneumatic Test Stands 


37-Fuel Pump, Control, Nozzle 


and Valve Test Stands 
38-High Pressure Oil Filters 
39-Auto-Hydradyne Automatic 
Transmission Test Bench 
40-Generatcr Load Bank 

Test Stands 











How the CONDEC GROUP 


POWER GENERATION AND PROTECTION 


Automatic diesel power supply developed for radar 
nstailations hould power supply fail or vary, dual 
ts assume fu oad in less than 12 seconds. First 

sel to take load shuts down other set for standby 

te control. Automatic recording system relays 


na formation to ntrol center 


Model 4031 Condec Diese! Generator Set 
designed for missile tracking ground sup 
port. Operates under such environmental! 
conditions as high temperature, humidity, 
rain, sand, salt spray, dust, fungus, and 
sub-zero temperatures. 15 KW. Close regu 
lation. Surpasses Military Specificatior 
MIL-G-26727 


y wit 











SOLVES PROBLEM 


POWER EQUIPMENT DIVISION 


The Power Equipment Division of Consolidated Diesel Electric Corporation provides 
a wealth of experience in designing and producing electrical generating equipment 
and related apparatus. More than 15,000 Condec generator sets, from 5 to 250 kilo- 
watts, are now in use around the world. 

The latest development of this division is a unique UPS (Uninterrupted Power 
Supply system) that provides emergency power with no interruption whatsoever, 
when prime source fails. It provides vital protection for such installations as radar, 
communications, microwave systems, fire control, electronic switching centers, 
nuclear controls, military bases and hospitals. 

In addition to their own extensive experience in power generation, the Power 
Equipment Division can call on The Lima Electric Motor Co., Inc. with its 25-year his- 
tory in the production of rotating electrical equipment. 

Thus, The Condec Group provides a ready and talented source to design and pro- 
duce all of the rotating equipment and all of the electrical controls needed to solve 
any electrical power problems. 


The range of Condec services and facilities for systems developmen is typified My 
this bio-medical complex, produced for the Discoverer satellite program. 

Essentially a completely mobile and self-sufficient hospital on whee's. this complex 
of six integrated units includes an altitude chamber and electronic data handling | 
devices seldom found in ordinary hospitals. 

The mobile biological laboratory and medical van were manufactured and 
equipped by the Aircraft Equipment Division. The altitude chamber, measuring 74x — 


7% x 8 feet, is one of the largest mobile units ever built. A complete workshop VaR % 
designed and produced a complete electronic data control and processing van. 


Power generating and distribution equipment — a 150 KW diesel-driven generator, © 


switchgear and retractable cables — was provided by the Power Equipment Division. _ 


Condec’s Aircraft Equipment Division, provides military and commercial interests 
with this diverse range of systems engineering and manufacturing sk.//s. é 

They are ready to help you evaluate your own system requirements and give youa 
frank appraisal of their ability to manufacture the systems and sub-systems you need. — 


TYPICAL PRODUCTS 


41-Diesel-Generator Sets 
42-Automatic Positive 

Power Systems 

43-UPS (Uninterrupted 

Power Supply) Systems 
44-Mobile Power Sources 
45-Adverse Environment 
Power Units 

46-Diesel Driven Pumping Units 


BIO-MEDICAL COMPLEX 


A Consolidated Diesel’s 

Power Equipment Division 

fitted this van with 150 KW, 
diesel-driven generator 
switchgear and retractable cable. 
When base power is available, 
engine-generator is used 

for standby. 

Away from normal power, 

unit becomes prime power source. 


B The mobile biological 

laboratory van was 

manufactured and equipped 

by the Aircraft Equipment Division. 
Interiors are stainless steel and 
aluminum. X-ray compartments 
completely lead-shielded. 


C Throughout the system, 
as well as in this specialized 
machine shop, 

Lima motors and Hammond 
bronze valves were used. 


D Altitude chamber is 

believed to be one of the 

largest mobile units ever built. 
Simulates altitudes of 200,000 feet 
with unique ability to achieve 

that altitude in 10 minutes. 


E Electronic instrumentation 
van was designed and built by 
Consolidated Avionics. 
Equipment accepts signals 

from sensory devices attached 
to specimens in the vans, 
altitude chamber, or in flight. 
Signals are processed, displayed 
and recorded in forms most 
suitable for analysis. 





Hammond vaives have an 
enviable reputation for qual 
ty among both users and 
original equipment manu 
facturers who want the 
highest performance stand 
ards for their products 


BACK OF IT ALL... 


MASS 


PRODUCT 

The versatility of The Condec 
increased and enhanced by two key produ 
tion-minded subsidiaries 


Grouc 


The Lima Electric Motor Co., Inc., offering 
a quarter-century of experience in the pro 
duction of rotating electrical equipment 
over 8,000 different electrical and mechan 
ical combinations of electric motors to 150 
hp, gearmotors, gear reducers, gear shift 
drives, shaft mount reducers, straight line 
reducers, variable speed drives 


These pages demonstrate the extensive 
experience available to you for solving prob 
lems in a wide variety of technological areas 
The growth, diversification and competence 
of The Condec Group suggest this is a new 
and moving force which can help you — from 
prototype to production 


e 
ae 


ey 


a 
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Hammond Valve Corporation, leading 
producers of bronze valves for the past 50 
years different models that 
nclude gate, globe and check valves up 


+ ” 


Ove 550 


and to 300 psi 

rd in mass production is 
yne more factor that makes The Condec 
Group of diversified industries uniquely quali 
fied to offer military and industrial customers 
assistance in solving a broad spectrum of 
problems under control of a single systems 
management group 


th the CONDEC GROUP 


The Condec Group its divisions and 
subsidiaries — will be happy to work directly 
with you for products and projects within 
their sphere; and the Condec Systems 
Management Group will bring the total cor 
porate capability to bear on your problem. 
Call, write, wire, or use the return card bound 
in this issue inside the front cover 


Their proved rec 


© 880 CANAL STREET, STAMFORD, CONNECTICUT 


*Consolidated Diesel Electric Corporation, Stamford, Connecticut, and Van Nuys, California 
and its subsidiaries 
Consolidated Avionics Corporation, Westbury, New York 
Consolidated Controls Corporation, Bethel, Connecticut, and Inglewood, California 


Hammond Valve Corporation, Hammond, Indiana 
The Lima Electric Motor Co., Inc., Lima, Ohio 
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Arma all-inertial guidance gets its first test on USAF-Convair Atlas 42-D (AW 
p. 35). Tube from launch pad to guidance package permits clear last minut 


' 
reading of optical setting. Package was actually to guide the missile on a secon 
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DC-8 Handles Well Through All Regimes 


By Richard Sweeney 


Long Beach, Calif.—High degree of 
stability and controllability of the 
Douglas DC-8 jet transport when ma- 
neuvering along the outer edges of its 
performance envelope was demon- 
strated during a flight evaluation by this 
Aviation Wexrx pilot. 

The airplane’s inherent  flyability 
through all regimes with its power flight 
controls off, as well as on, bore out in- 
dications given in a short flight last year 
(AW Mar. 30, 1959, p. 79) 

DC-8s flown in the evaluation were in 
Eastern, United aid National airline 
configurations, using Pratt & Whitney 
JT4A-3 turbojets rated at 15,800 Ib. dry 
static thrust. The aircraft incorporated 
wingtip extensions and slots (AW Feb. 
1, p. 28). Takeoff gross weight was 
196,000 Ib. for the Eastern plane, ap- 
proximately 210,000 lb. for United and 
National aircraft. 

In level high-speed flight at 35,000 
ft. and 36,500 ft., a low amplitude, 
high-frequency buffet appeared at speeds 
ranging from Mach .865 to Mach .87, 
and did not increase in severity until 
Mach .88 or higher. The buffet-Mach 
number relationship remained in the 
same range when the aircraft were flown 
without use of the pitch trim compen 
sator system which is built into the 
DC-8. 

Although the DC-8 incorporates hy- 
draulic full-power aileron and rudder 
controls, the elevator is manually actu- 
ated through aerodynamic tab. Th 


pitch trim compensator (PTC) system 






80 


gives a zero stick-force by repositioning 
the control column throughout the 
speed range where sweptwing airplanes 
undergo a pitch Aton The 

tem gets information from the copilot’s 
normal static source which is fed into 
a Mach computer. The computer out- 
put controls an electric motor which 
drives the screwjack actuator that re 
positions the control column by me- 


chanical linkage. 


SVS 


Emergency Function 


Pitch trim compensator system can 
be used to partly help overcome a jam- 
med stabilizer condition, by placing its 
three-position (test, automatic, over- 
ride) control switch in a test position. 


This applies full pitch-trim compensa 
tion toward a nose-up attitude, helping 
to relieve stick forces at landing if the 
stabilizer has jammed in high speed or 
cruise (nose down) attitude 

Flying the DC-8 through the tuck 
region with the PTC blocked out (plac 
ing control switch in override position 
puts the PTC in neutral and keeps it 
there), showed the aircraft to have ex 
cellent longitudinal stability and con 
trollability. A tuck tendency appears 
at approximately Mach .865, where it 
is barely felt, then builds up to a maxi 
mum at about Mach .88. The aircraft 
was flown through the tuck and on up 
to Mach .89, using the left hand only 
on wheel with the right hand kept on 





DC-8s flown in the evalution were in Eastern, National and United configurations. 
United Air Lines aircraft had a takeoff gross weight of approximately 210,000 Ib. 





The 
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COCKPIT of United DCS shows relatively uncluttered flight instrument panels for pilot and copilot. Engine panel is between the 
stations. Note added visibility afforded by eyebrow windows. Autopilot controls, igation and communication controls, aileron and 


) 


rudder trim control wheels are on the flat section of the pedestal aft of throttles and fuel controls. 


INBOARD SLOT on wing leading edge of DC-8 is open (left). Hydraulic actuat nove the doors which cover the slots during 
normal flight regimes. Slot covers close when flaps reach three degrees in ret ycle. Thrust ejector is extended (right). 
hrust reverser doors are incorporated into ejector and deflect exhaust through louve ch side of the ejector. 
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The Great Wall of China 
may have been 


engineered with 


/ 


an abacus... 


... but Space Age defenses require the speed and reliability of electronic data handling, a proved 


capability of Cubic Corporation instrumentation at the major missile test centers of the nation. 


DH-3: Cubic SECOR, designated the 
AN/FRQ-10 by the Air Force, is a multi- 
station missile-tracking system installed on 
the Eglin Gulf Test Range. The precision 
distance measurements made by SECOR 
are digitally coded and magnetically re- 


corded in the Cubic DH-3. 


DH-4: To facilitate subsequent computer 
processing, the DH-4 data is coded in 
binary form. The DH-4 data playback 
translator converts the binary data to 
decimal form, provides an illuminated 
display and prints out decimal data on 
paper tape or punched cards. 


DH-8: Cubic COTAR an omnidirectional 
angle measuring system, generates a pair 
of direction cosines. On Ascension Island, 
a COTAR is combined with Cubic dis- 
tance-measuring equipment to provide 
complete position information. The DH-8 
performs the necessary analog computa- 
tion to convert this information to x-y-z 
form. 


DH-10: On the Pacific Missile Range, 
data is fed from a number of outlying 
radars to a central computing facility for 
processing. At each radar, a Cubic DH-10 
interrogates the radar and prepares appro- 
priate digital words for transmission and 


magnetic recording. 


DH-14: The Cubic DH-14 Digital Multi- 
plexing Synchronizer is used at a Pacific 
Missile Range central data-processing 
facility. It is fed the outputs of one to 
six DH-10 / data-link combinations and 
multiplexes them, in real time, into a 
large-scale computer. DH-14 output: 36 
bits in parallel. 


DATA HANDLING 


another achievement in 
Space Age electronics by 


UBIC CORPORATION 


5575 Kearny Villa Road, San Diego 11, California 


Electronic Engineering With a Dimension for the Future 








DC-8 Study Guide 

Long Beach, Calif.-Douglas Aircraft 
Co, flight department is compiling a 
200-page Flight Study Guide as part 
of the DCS jet transport program. 
Written by pilots for pilots, it presents 
certain of the data from the FAA-ap- 
proved flight manual, which is much 
wider in scope. 

This parallels a Flight Study Guide 
which Douglas compiled for its DC6-A 
and B transports, which was used in 
pilot ground school training as well as 
flight work. The DC-8 guide will be 
fairly detailed. It will explain flight 
characteristics of large, swept wing jet 
transports, including interrelationship of 
such factors as roll and yaw and the time 
it takes for thrust buildup after throttles 
are applied in a go-round. 

Oriented toward specific flight tech- 
niques to be used with the DC-S, it will 
go through an entire flight cycle from 
engine start to engine shutdown at des- 
tination, including taxi, takeoff, first and 
second segment climbs. Two en route 
planning charts are incorporated, one for 
high speed cruise, the other for maxi- 
mum cruise. Structural design 
as it affects piloting tech- 
niques also is outlined. 


range 
philosophy 











At no time did forces 
effective single-hand 


engine controls 
feel. excessive for 
ontrolling 
Further 
degree of 


indicating the DC-8’s high 
stability and controllability, 
no significant increase in rud- 

through this 
peed spectrum in the manual (power- 
off) mode, and while control forces in 
creased, they remained acceptable 
throughout the high Mach sampling 
Turns at Mach numbers above Mach 
865 can be accomplished with one- 
hand control, although higher forces 
slow the roll rate. Using both hands on 
turns, the roll rate is better but not as 
high as with powered controls. 

High control deflection was applied 
to the right to induce Dutch roll at 
35,000 ft., Mach .85, with PTC, rudder 
and aileron power off. The aircraft was 
restrained in pitch axis only after con- 
trols were released at highest deflection 
The DC-8 returned to straight-and-level 
flight in one half cycle oscillation, over 
a time period of 35 sec. Control forces 
required to reach desired deflections 
were high, but within expected limits. 


there was 


der or aileron sensitivity 


Stall Characteristics 


DC-8 stall characteristics were sam- 
pled under various conditions of alti- 
tude, gross weight, control system mode 
and configuration. 

With PTC, aileron and rudder power 
off, a stall at 12,000 ft. was made with 
gear down, takeoff-and-holding (25 
deg.) flap setting, throttles closed, and 
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and break 


at 10 deg. nose-up attitude. Trim speed 
for this stall (and most others) is ap 
proximately 160 kt. IAS, and trimmed 
out above this speed the airplane runs 
out of clevator before stalling. 

The aircraft handled smoothly 
throughout the maneuver. There was 
no tendency to fall off on 
aileron effectiveness was good and 
der worked well as lateral axis control 
throughout, including a stall break 
phase where aileron effectivenes it 
the minimum. 

The airplane’s stick-shaker stall warn 
ing became operative at 119 kt. IAS, 
the buffet started at 116 kt. IAS and 
tae stall break occurred at 109 kt. IAS 
Full elevator displacement had occurred 
by approximately 112 kt. IAS, but the 
airplane retained its attitude wn 
through the break, leaving the 
sion of a last hesitation before th: 
finally fell through. 

Standard power recovery tech 
was used, and the aircraft lost n 
tude from starting point of th 
ver 

A second stall was performe: 
conditions with twe 
engine pressur 
EPR) setting was used 
titude was changed to 20 deg 

Stall buffet started at 111 
occurred at 101 kt 
nose-down recovery 


a wing 


| 
i 


the same 
tions—a_ 1.25 
power 


30-deg 


equipped with T!-b 


APPARATUS 
DOIVIisSIion 





with no change in power setting 
throughout the maneuver. Despite the 
relatively steeper attitude, lateral sta- 
bility and controllability remained good 
The right wing had a tendency to drop 
after the stall break, and both aileron 
and rudder were used to recover level 
attitude due to slower roll rate obtain- 
able with manual tab controls and re- 
lative severity of the nose-down attitude 
assumed for speed recovery. 


Additional Stalls 


Additional stall sampling was done at 
20,000 ft., using PTC and power flight 
control, in clean and partial flap-down 
configurations. No engine power was 
used. 

Using a relatively shallow attitude, 
clean configuration and power off, the 
airplane margin narrowed somewhat be- 
tween start of buffet and stall break, 
the latter occurring at 138 kt. IAS. Re- 
peating the stall, but using 25 deg. flap, 
the aircraft encountered severe buffet 
it considerably lower speed and the stall 
break occurred at 119 kt. IAS. 

Additional stall sampling was done in 
clean configuration, starting from the 
same altitude, except that this time the 
controls were kept full into the stall 
ind a secondary (or accelerated) stall 


was allowed to develop through the 
First stall break came at 135 kt. 
aircraft dropped through with 


break. 
LAS, 





U. S. i PSM. 2 antisubmarine patrol seaplane, produced by Martin— 
uilt AN/APS-80 surface search radar, AN/APA-125A radar 
indicator, AN ASQ. ‘Smagnetic anomaly detector and TD-239A intervalometer. 


Ti RADAR é& MAGNETICS IN 
ANTISUBMARINE SYSTEMS 


Inc 
6000 LEMMON AV 





ENGINEERED TO WITHSTAND VIBRATION 


New RCA-7650 and -7651 Ceramic-Metal Beam Power Tubes promise dependable operation even when subjected to vibrational accelerations well over 20g. 
i 


I 


When you're designing equipment for missile use, you can’t take chances. You must be sure 
you're using the toughest tubes you can get. That’s why the exceptional ruggedness of RCA 
7650 and RCA-7651 is so important to you 

These two unique new ceramic-metal beam power tubes will actually withstand 20 g 
tional acceleration without adverse effect. In fact, both types have successfully undergone vari 
able-frequency vibration tests (20-2000 cycles) with peak accelerations of twice that amount! 
Resistance of these tubes to vibration as well as to shock means dependable operation during 
the critical moments of launching and after. No wonder missile-equipment designers are so 
enthusiastic about these new tubes 

Both RCA-7650 and RCA-7651 feature a coaxial electrode structure which makes them 
adaptable to either coaxial-cylinder or parallel-line circuits. Both utilize RCA’s exclusive grid- 
making technique for precision grid line-up and exceptional structural rigidity. Capsule data on 
these two forced-air-cooled types are shown in the adjacent chart. Technical bulletins on these 
types are available from RCA Commercial Engineering, SectionD-112-Q-1,Harrison, N. J. For 
further information about these tubes and other RCA Ceramic- Metal Power Tubes, contact the 





RCA Field Representative at our office nearest you 


RADIO CORPORATION OF AMERICA 


fe) Electron Tube Division Harrison, N. J. 





Government Sales: Harrison, N. J., 415 S. 5th Street, HUmboldt 5-3900; Dayton 2, Ohio, 224 N. Wilkinson St., BAidwin 6-2366 Washington 6, 0.C., 1625 "'K"’ St... N.W.. District 7-1260 
industrial Tube Products Sales: Detroit 2, Michigan, 714 New Center Building, TRinity 5-5600; Newark 2,N. J., 744 Broad St, HUmboldt 5-3900; Chicage 54, Illinois, Suite 1154 
Merchandise Mart Plaza, WHitehal! 4-2900; Los Angeles 22, C 6355 E. Washington Bivd., RAymond 3-8361 
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Third Vertical Fin Added to Fairey Rotodyne 


Fairey Rotodyne tipjet VTOL transport has been modified to include a third vertical fin centered on the tail section for increased perform- 
ance at high speeds. Other changes include rotor head fairings and shortening of jet efflux pipes outboard of engine nacelles. 


good characteristics, and started enter- established. However, full as) of conditions which would be only one 
ing the secondary stall. Break in the power required full rudder peda step from a crash if all actually hap- 
secondary, which was preceded by an and a high degree of availabl pened at once in flight, the aircraft 
emphatic buffet and shaking of the en- travel also was used to hold altit performed well. The pilot will work 
tire airplane, came at 137 kt. IAS, and leaving little control-throw ava hard if he encounters this combination 
the aircraft tended to wobble a bit about case of unexpected situation of circumstances, but in actual opera- 
the lateral axis after the break. How Considering the  altitud tions, additional fuel would be burned 
ever, full recovery was accomplished weight, two-engine-out condit 1 dumped prior to the approach, which 
without difficulty, and the airplane re- manual flight controls, an ag; t would be made at considerably lower 
mained fully controllable _ laterally 
throughout the entire dual stall 





Reverse Thrust 


One high-rate descent was done using 
c thrust to drop from 35,000 ft. to 
20,000 ft. The rate approximated 5,000 
fpm., which is considerably less than 
maximum allowable for the DC-S (clos« 
to 13,000 fpm.). Only engines 2 and 
3 were reversed, speed was held to 
Mach .75 ind the = aircraft flew 
thly during descent, which was 
the power flight control 
characteristics wet 
1 full asymmetric power 
1 simulated approach and 
round starting at 12,000 ft. and 
ending to 11,500 ft. at 500 fpm 
rate of descent. Standard approach con 
fignration was used except that power 
flight controls were off, and gross weight 
ipproximate d 180.000 Ib 
Approach airspeed of 175 kt. IAS ~ 
was used since minimum control air- 
speed for two-engine-out situation 1s 
155 kt. IAS. Fairly high EPR was a 
help on operative engines throughout 


the approach, to hold the descent rate TIInNE SURVEILLANCE 


to desired value. Full power was ap- 


plied at the chosen minimum altitude S STEMS 
(which would have been the point of alae -_ 
breakout or go-around in an actual land- : ‘One ce pee 
ins lene weer |e XAS INSTRUMENTS 


Aircraft’s rate of descent was stopped DIVISION Inco. PORATED. : 
as desired and a positive rate-of-climb 6000 LEMMON AVENUE . DALLAS 8, TEXAS 


U. S. Army Signal Corps SWALLOW AN/USD-4 Combat Reconnaissance Drone 
Produced by Republic Aviation—Equipped with TI Surveillance Sensors 


* gyre ment ieee 
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Moving a missile from coast to coast 
takes bearing muscle aplenty. And its 
on-schedule arrival depends on perfect 
—repeat, perfect— bearing performance. 


To roll the load surely, safely, on time 
you can depend on Bower bearings. 
The extra assurance, extra service they 
give results from definite design ad- 
vantages. Spherically generated roll 
heads, higher flanges and larger two- 


zone contacts translate into trouble- 
free service, reduced maintenance, 
longer bearing life. 

Whether you build, buy or maintain 
trucking equipment—or any product 
that uses roller bearings—ask for 
Bower first. You can select from a 
complete line of tapered, straight and 
journal roller bearings for every field of 
transportation and industry. 


BOWER ROLLER BEARINGS 


Bower Roller Bearing Division @ Federal-Mogul-Bower Bearings, Inc. © Detroit 14, Michigan 





GE Aft Fan Engines, 


Pods Tested on RB-66 


Convair 600 jet transport pods and General Electric CJ805-23 aft fan engines are tested on 
this leased Douglas RB-66 bomber. Plane has been flown at Mach .85 at 35,000 ft 


these two factors alone 
reduced fucl weight and low alti 
tude—would his margins over 
those found in evaluation maneuver 
Several ILS approaches were flown 
off, at Ontario, 
turbulence late in 


iltitude, and 


mcreas 


with control 
Calif., 
the approach is almost always evident 
Gross weight called for 160 kt. IAS 
n approach configuration, decreasing to 
145 kt lowered 


acg 


power 
where some 


when flaps are to 35 
would have been 130 
been made 

good through 
including the tur- 
about a half 
middle marker, and 
pplication for 


Flare speed 
kt. had a landing 

Aircraft re 
out the ipproaches, 
bulence which 
mile out fr 
through the 
pull-up and go-around 

Jet transport takeoff and landing are 
ompletely standard in the DC-8 ‘The 
urcraft accelerates wail at the 
eights at which the three 
vere flown in evaluation, both 
ff and aborted landing 

With nose wheel steering 
rated into rudder pedals on the DC-8, 
takeoff is easier because the pilot can 
keep one hand on the and the 
other on the throttles, instead of switch- 
ing one hand from the steering 
wheel to the controls during takeoff 
Steering suficient with the 
pedals for most taxiing, with the wheel 
required only for sharp turns 

One noticeable characteristic at take- 
off was the spread between rotation 
speed (V,) and unstick (V,) speed. For 
astern Air Lines DC-S, N8604, for 
example, takeoff data for the 196,000 
lb. gross weight and 60F runway tem- 
showed V, as 123 kt. IAS and 
IAS. 


spr mses wec'c 


ecurred 


mm the 
full powcr 


ZTOSS 
urcraft 
at take- 


InCOTpoO- 


controls 
nos 


throw is 


perature 


V, of 140 kt 
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lime to accelerate to 

19 sec.. which the airplan 

Rotation 

were smooth, with initial 

at V, plus 10 kt. for n 
. 


2.000 ft hy 


EPR for tal 


by one second 
made 
ment 
tings wer 


7 
until past 





for maximum continuous and 2.1 for 
maximum cruise, 

On landing, full (50-deg.) flaps usually 
are extended at the middle marker and 
final slowdown to flare speed started. 
Landing rotation was smooth and not 
excessive. Technique is to complete 
rotation and cut all power, hold atti- 
tude and allow the aircraft to fly itself 
onto the ground. The nose is lowered 
within a second or two, but not imme- 
diately after main gear contacts runway. 


Spoiler Operation 

Spoilers extend automatically when 
the nose gear strut is compressed on 
landing, if the cockpit control is in 
the “armed” position. Spoilers also can 
be lowered manually with the cockpit 
control lever. 

Thrust reversing system has electri- 
cal switches on the pilot’s overhead 
panel, controlling extension and retrac- 
tion of ejectors in inboard and out- 
board pairs. 

Thrust reverser doors are incorpo- 
rated into the ejector, and deflect the 
exhaust gas stream through louver sys 
tems on each side of the ejector to 
ittain reversal. Doors are pneumatically 
ictuated, and are controlled by initial 
novement of the thrust reverser levers 
vhich are incorporated on main throt- 
tles. As reverser levers move up and aft, 





USAF BOMARC Missile produced by Boeing Airplane Co 
— equipped with Tl-built PDM/FM/FM telemetry system. 


Ti TELEMETRY 
IN) MISSILE SYSTEMS 
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Hughes Aims Model 269A at Civil Market 


Hughes Model 269A helicopter, shown during a public demonstration, has completed Anny 
evaluation tests (under designation of YHO-2HU). Craft is aimed at civilian market (AW 


Mar. 21, p. 37) at a basic price of $22,500 


they control reverser door opening and 
closing, and mechanical stops prevent 
further lever travel until doors have left 
the full open position. As doors leave 
the fully faired (open) position, micro 
switches are activated which cause lever 
stops to be withdrawn. Pneumatic re 
verser door actuators have only two 
positions, and start of opening cvcle in- 
dicates doors will close. In the event of 
pneumatic failure, doors will be blown 
back into open position. 

Additional up and aft lever travel 
after stops are removed applics engint 
power for reversing. 

\ pair of status lights on the pilot 
panel indicates ejector-reverser statu 
A blue light indicates ejector extend 
or retracted position, an amber light 
indicates reverser doors open or cl l 

Slot operation on the DC-8 usuall 
is automatic, with hydraulic actuator 
moving the doors which cove 
during normal flight regimes. Doors 
open in about one second when wing 
flaps reach eight degrees while going 
down. A mechanical down-past-center 
lock .holds covers open if hydraulic 
failure occurs. Slot covers close when 
flaps reach three degrees in retraction 
cvcle. Slot cover opening and closing 
is controlled by actual flap position a 
taken off the flap hydraulic actuator 

DC-8 cockpit layout is excellent, and 
the airplane can be operated from the 
pilot’s seat and systems engineer's posi- 
tion. Flight instruments in front of the 
pilot and copilot are in the basic 1 


] r 


88 


Powerplant is a Lycoming 0360-C2B. 


rangement. Engine gages are in th 
center panel and from top to bottom 
ire: engine pressure ratio, exhaust gas 
temperature, N, (rear compressor spool 
tachometer, and fuel flow indicator. On 
the pilot's side of the engine gage pancl 
are outside static and ram air tempera 
ture gages; on the copilot’s side th 
landing gear retraction handle 
Center pedestal adjacent to instru 
ment panel has radar controls, scope 


and ADF controls. Aft of this are the 
pilot's handgrip elevator trim control, 
friction lock, throttles and flap control 
handle. Between the throttles and flap 
control is the spoiler control lever. Im 
mediately aft of the throttles are the 
four fuel-controls, which operate only in 
on or off position for JT4A-3 engines 
Between No. 2 and 3 fuel controls is an 
emergency clectrical stabilizer trim 
contro], which moves the stabilizer jack 
screw in case of hydraulic failure 

On the flat section of the pedestal 
ift of the throttles and fuel controls ar 
the autopilot controls, navigation and 
communication controls, aileron and 
rudder trim control wheels 

Control column wheels have cle 
trical elevator trim switches, autopilot 
button and microphon 
when the oxvgen mask is 
being used. Warning light panels are 
installed in various positions through 
out the cockpit. The: overhead pilot 
panel controls various systems and sub 


disengage 


button for use 


svstem ind includes starting buttons 
. 4 
DC-S start proceéures for JT4 
engines are very simple—fuel boost 


turned on, the ignition-start 


pumps ar 
ind when the svs 


switch is pu hed in 
tems engineccr reports an indication on 
il pressure gage and N, (front spool) 
tachometer indicates compressor rota 
tion, fuel 


position Starter button cuts out auto 


mtrol is moved to “on’ 


matically at the preset time or engine 
peed 

One particular DC-8 feature which 
makes ground handling casicr for pilots 


| 
is the castering rear pair of wheels on 
ich main gear bogie—the aircraft can be 
turned around at the runway end or 
imilarly restricted spots, and in a small 


radius, without tire scrubbing 


Vanguards Delivered From 1961 
Will Have Increased Load Capacity 


London—Vickers Vanguard turbo 
prop transport, with new weight specifi 
AW Mar. 14, p. 50), wall be 
offered to all new customers for de ry 
from 1961 on 

Position with regard to the last 14 
uircraft from British European Airwa' 
ind 20 planes for Trans-Canada Ai: 


cations 


Lines is not vet clear, but ther 

ossibility that some or all will be up 

rated to the new Mk. 2 specification 
The Mk Vanguard’s payload ha 


been increased 8,000 Ib. and 
weight has been hiked from 141, 
lb. to 146,500 Ib. Increased load capa 
ity arises from an increase in 
fuel weight from 121,500 Ib. to 122,50 
lb., the result of measured wing stre 
levels being lower than design valu 
Additional local reinforcement need 


i) 


the z 


led 


nly 600 Ib. to the empty weight 

Since the maiden flight of the Van 

t over 12 months ago both the 

rfrarn ind the Rolls-Rovee Pyne 

tur prop have been proved relativels 
troublefree 

The airframe itself, which is now 

earl thr quarters of th wat 

through it ertification program, ha 

iped major modification The tail 

fin has received a small ventral exten 

on and vortex generators have been 


jaced upstream of the ailerons which 
vere underpowered near stall 

rhe only incident reported by Vick 

during the thousand hours of flight 
test time logged was a high-speed land 
ng made with full brake at touchdown 
the anti-skid device having been cut out 
Th tarboard tires burst. but damage 
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was confined to the superstructure in 
the wheel bay. 

The twin-spool turboprop engine, 
which develops 5,545 tehp. and has 
air-cooled blading in its high-pressure 
turbine, has never been feathered due 
to engine malfunction throughout ap- 
proximately 4,000 flying hours on the 
six Vanguards now flying in the cer- 
tification program, Vickers says. Since 
its first flight in June, 1956, the engine 
has been feathered only twice—once for 
i fuel system failure, and once for an 
oil seal failure—during 4,000 develop- 
ment flying hours in two de Havilland 
Elizabethan and one Avro Shackleton 
fiving test beds. Bench testing hours of 
the engine now total 10,000 

A development engineer from Rolls- 
Royce said that the Tyne, in spite of 
1 pressure ratio of 13.5:1 and its very 
high inlet gas temperature (reported to 
be 1,400K), had given less trouble up 
to this phase of development than any 
other Rolls-Royce engine including the 
Dart 

4 contributory factor to its behavior 
is that it uses scaled-down Conway 
compressors, Avon and Conway com- 
bustion systems and turbine details as 
the extended blade root platform which 
Rolls-Rovee has used in Dart, Avon 
and Conway engines to reduce disk 
temperatures, the engineer said 

Io date there have been no turbime 
blade or disk failures on the engine 

Development problems, now over 
come, have largely been associated with 
the oil seals and main bearing difficul- 
ties associated with a coaxial shaft svs- 
tem. The seal problems arose in loca- 
tions where seal effectiveness depended 
on the full compressor air pressure and 
therefore leaked in the start and shut- 
down phases 

The engine now on flight develop 
ment which will power all BEA’s air- 
craft has a lower rating than the Tyne 
RTy. 1] which will be the standard ver 
sion for all deliveries from 1961 onward 
and for the TCA aircraft 

To get higher shaft speeds and tem- 
peratures the Tyne 11] uses the latest 
blade material, Nimonic 105. Cruise 
fuel consumption figures for the Tyne 
11 of 0.388 Ib. thrust equivalent horse- 
power! hour (25,000 ft. ISA at 370 kt.) 
ire the lowest announced for a gas tur 
bine and equal the figures of Wught 
Turbo Compound piston engines but 
for less than half the specific weight, 
Rolls-Royce savs 

In spite of the high inlet tempera- 
ture, blade metal temperature in the 
I'vne, Rolls-Rovce maintains, is not 
higher than that used on the Dart which 
now has an overhaul life of 2,400 hr 
totally free from scheduled component 
changes of any kind 

Rolls-Rovee’s main concern in the 
turbine cooling system is the mainte- 
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Hiller 12E-4 Offered for Civil Use 


First configuration details of the four-place Hiller 12E-4 helicopter designed for civil 
use are shown in this model. The helicopter can be obtained as a kit modification to the 


standard 12E or as a production aircraft 


nance of the air supply up to th 


and special temperature m 
equipment has been developed f 
part of the circuit. Failure of t 
to diffuse evenly among th 
considered a less serious hazard a 
rising from blade failure can 
tained in the nacelle 

Major portions of the stru 


ioe 
program which have now bx 
pleted include the testing t 

tion of a complete airframe un 
ing representative of a 2.5g m 
Fatigue data has been assessed 
torsion box and fuselage specin 


First production models will fly in 1960. 


sides the conclusion of tests on a multi- 
plicity of smaller assemblies. 

Hydraulic and electrical test mgs on 
which the Vanguard’s hydraulic and 
lectrical systems and components were 
proved before first flight are now en- 
gaged on fault analysis of production 
components and on the establishment 
of the overhaul life of system compo- 
nents. Fuel and air conditioning sys- 
tems are also approaching the end of 
rig test programs. 

Vickers uses these systems test rigs 
to check every component before it 1s 
installed in the production aircraft. 














Environmental testing of TARmac ASR-4 Airport Surveillance Radar 
System, developed and produced for the Federal Aviation Agency. 
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FOR THE ARMY, MSVD is cur- 
rently developing the LITTLE- 
JOHN nuclear arming and 
fuzing system shown under- 
going vibration test . . . part of 
MSVD reliability test program. 


™ DEPARTMENT 


ussite AN SPACE! ...center for missile and space technology research 
2° @® VEHICLE nq development at General Electric 


Progress in arming and fuzing 


With this nation’s growing arsenal of strategic 
and tactical missiles, increasing emphasis is being 
placed upon the development of more sophisti- 
cated safing, arming and fuzing systems. 

General Electric’s Missile and Space Vehicle 
Department was the first industrial contractor 
selected by U.S. Army Ordnance to furnish safing, 
arming and fuzing subsystems for nuclear war- 
heads. MSVD has participated in feasibility 
studies, development, testing, evaluation and pro- 
duction of safing, arming and fuzing systems for 
ten major U.S. Army and US. Air Force surface- 
launched missiles, including the Army’s LITTLE- 
JOHN, HONEST JOHN, LACROSSE, NIKE- 
HERCULES, and the Air Force’s ATLAS and 
THOR. 

Engineers at MSVD’s Missile and Ordnance 
Engineering Operation who contributed to many 
of these projects are today working with new 


safing, arming and fuzing concepts and techniques 
These include the development of new fuze designs 
intended to overcome possible enemy counter- 
measures, the study of re-entry-stage arming for 
long-range strategic missiles, and development of 
direction sensing devices to aid in gaining even 
more reliable safing measures. 

For more information on MSVD’s safing, arm- 
ing and fuzing achievements for the Army and Air 
Force and other contributions to U.S. space tech- 
nology progress, write to Section 160-72, General 
Electric Missile and Space Vehicle Department 


GENERAL @@ ELECTRIC 


MISSILE AND SPACE VEHICLE DEPARTMENT 


A Department of the Defense Electronics Division 


Philadelphia 4, Penna 









Scientists and Engineers interested in career opportunities in Space Technology contact Mr. T. H. Sebring, MSVD. 
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EAST GERMAN Pirna 014 turbojet under development is on engine test stand at VEB Entwicklungsbau Pirna., 


Pirna 014 Aims at Low Fuel Consumption 


By David A. Anderton 
Leipzig, East Germany—Unusuall: 
pecific fuel consumption is cl 

Pirna 014 A-1 single-spool 
boiet now in production in East Ger 
manv (AW Mar. 21, Pp 76) 

Brochure figure for the East German 
ngine is 0.87/lb./hr., a value directh 
vith some of the best con 

emporary engines in the United States 
ind Great Britain. But in physical char 
icteristics, weight and thrust, the 014 
is in a class with now-obsolescent sec 


compat able 


‘ 


ond-gencration Western jet engines 
Pirna 014 A-]l is rated at 7,260 Ib 
sea-level static thrust at 8,100 rpm 
Cruise thrust is 6,050 Ib. at 
Dry weight is 2,310 Ib. 


7,550 rpm 


Claims Questioned 


The low specific fuel consumption 
combined with a turbine inlet tempera 
ture claimed much lower than for com 
parable foreign engines, have caused 
more than one American powerplant 
engineer to wonder which of the Laws 
of Thermodynamics have been repealed 
in East Germany 

East German spokesmen attribute 
the performance of the engine to its 
design requirements and to no unusual 
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Entwicklungsbau Pirna 


Further Development 
Further development of th 
cheduled as a top priority 
cording to Prof. Scheinost, n 
chief engineer of the Pirna 
He spe ied increased thrust 


same engine weight, increa 


tween overhauls, and reduced 
requirements, giving a 
over-all improvement of the 
Scheinost also indicated th 
powerplant project was in de 
it Pirna, but declined to sa 
except that its specific fuel ¢ 
would be en lower than t 
014 engin This 
bypass version of the Pirna 
earlier (AW Mar. 14, p. 23) 
Official sources have said 
Pirna 014 is in production, p 
at VEB Industriewerke Lud 
a factory in a village southwest 
lin near Potsdam. This plant 


project 


ble for turbojet production, while de- 
yment 1 

f Dresden 

First productio1 
carry a 


1 


etween overhauls 


Specific 
uantities were not available, 


lue was given by nameplate d 


the single engine shown at the 
tical Fair here. It was a preproduction 
ngine of the 014 A-0 type rated at 
125 Ib. thrust. It had been built 
this vear, and was No. 24 in the series 
Other official sources say the engine 
assed its East German certification 
tests last August and now is cleared for 
flight. The flight test program re- 
yortedly is in full swing 


Conventional Layout 


The Pirna O14 series is of conven- 
tional layout, with a 12-stage axial- 
flow compressor, a cannular combustion 
chamber, a two-stage axial-flow reaction 
turbine and a fixed thrust nozzle. Over- 
ill length of the engine is 132 in. from 
inlet face to exhaust outlet face, and 
maximum diameter is 38.8 in. 

Engine inlet is formed between an 
innular oil tank and a magnesium-alloy 
“bullet” which carries the main front 
rotor bearings and the bevel gear which 
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is the starting point for the trains that 
drive all the engine accessories. A 6 
kw. starter is mounted inside the “bul 
let” driving the rotor through a four 
gear train. Oil system components arc 
attached at the bottom of the annular 
oil tank, and fuel and control system 
components are mounted on a bracket 


A, a - ~ 
Nar Towe? eee at the top of the compressor housing 


o Supporting struts for the bullet are con 
for a wider range of nected to the powerplant thermal dé 
icing system 
d ° Compressor casing is built using con 
pro uct UND ; ventional monocoque technique to get 
low weight, high rngidity and high 
strength 
Airflow through the 12-stage com 
pressor is about 110 Ib./sec., and the 
pressure cTOSS Compressor is 7:1 
lades for the first and second stage 
ompressor were made by th 
wess by D. Napier & Sons 
About 13,000 blades have been 
clivered by the British company to th 
East German developers of the Pirna 


engin 


NEW 
thin-width 


Axial Forces 


( yMpressor nad turbine 


instrument ‘Rh a Sn gidly connected. with axial 


bearings - 
standard at MPB — 
save space 
and increase 


power 


precision Dbeorings 
reliability Further 


developed under th s to solve miniatur 


ization problems, the n-wid newcomers v sroved ideol for servos, 


potentiometers, geor 
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system is used for operation of the Pirna 
Ol4. Starter is battery-operated, and 
is normally driven by aircaft batteries 
rather than by an outside battery cart. 
This may have been done simply be- 
cause proper gound equipment was not 
available at the time of the design, or 
because it was felt desirable to give in- 
dependence of a ground environment 


Starting Cycle 

Starting cycle is automatic and ini- 
tiated by the pilot with a starter switch. 
When the engine is up to ground idle 
speed, the automatic control can be 
overpowered by the pilot’s control. A 
constant-speed governor system is linked 
to the controls to keep the engine rpm. 
constant during variations in flight 
speed and altitude. Fuel system pres- 
sure is about 1,000 psi 

Company says that post-flight inspec- 
tion of the engine should take only five 
to cight minutes, and that a 50-hr. in- 
spection should last between one and 
two hours 

The 50-hr. check would generally be 
limited to cleaning the oil and fuel 
filters, and a general visual inspection of 
the engine, according to the company 

Engine has a three-bolt suspension 
system, with the points located in one 
plane near the center of gravity 

lakeoff thrust rating of the engine 
has been increased during the last year, 
probably because of some increases in 
gross weight of the Type 152 transport 
ind also because of more realistic takeoff 
Current thrust of 7,260 
lb. is 335 Ib. over the figure for the 
Model A-O engines, and was achieved 
by increasing the engine rotational 
100 rpm. Cruise thrust and 
pm. remain unchanged “for increased 


requirements 


pe ed by 


rochure figure for specific 


ha 


ption was 0.85, and 
bed by a « 


7 figure now being quoted 


uuple of points 


iddition to increased takeoff 
Irv weight of the engin 
22 Ib This is a 
ibout 1° ind it only 
mproves the thrust-weight ratio from 
17 to 3.14 
This latter beginning to 
owd the thrust-weight ratio of first 
reneration two-spool engines 


ibout 


imount 


hgure 1S 


Design Background 
It's difficult to trace the 
genealogy of the Pirna O14 engines 
The official viewpoint is that they arc 
the “ first powerplants developed 
in East Germany.’ This is a true 


design 


statement 

But Western observers familiar with 
German developments during World 
War II see a similarity to the Junkers 
Ol2 turbojet in the Pirna 
engine 

Scheinost said some contributions to 


wartin 
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the design were made by Rus 
neer collaborators, but that th 
concept of the engine had st: 
test of time and had been 
his latter point may be a veil 
ence to the fact that the basi 
was the Junkers engine. 

One of the O12 engines | 
completed by the end of th 
the Junkers-Motorenbau-Werke, t 
cated in Dessau which is n 
territory of East Germany. 

It was taken to Russia at th 
the war, along with the de 
teams 

One of the technicians wh 
with the engine, F. Brandner, d 





the status of the Ol2 program after it 
was revived in Russia (AW Apr. 8, 
1957, p. 53). Brandner said the O12 
ind its development team were set up 
as the Junkers Collective at Kuibischev 
on the Volga River, and given a series 
of development jobs to a that even- 
tually led to the Type K turboprop en- 
gines used now in the Russian Bear 
bomber. 


Advanced Design 

The O12 Junkers engine was very ad- 
vanced for its day. It had a design 
thrust rating of 6,630 Ib. at 6,100 rpm., 
and a specific fuel consumption of 1.06, 
according to Brandner’s data. Com- 





He’s Spotting Premature Removals 


Cracks, finer than _hairlines, 
sometimes form around spark 
plug inserts. Most of them are 
invisible to the naked eye at 
overhaul. But cracks grow as 
the cylinder ages in serv 
And a cracked cylinder 

a field change knocking 
stuffing out of your operati 
hour cost. 


This cylinder has been heated 
in caustic soda; neutralized in 
nitric acid. Any cracks present 
—even the finest—stand out 
as fine black lines. The Airwork 
inspector now examines the 
area around each spark plug 


irwork 
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power binocular microscope. 
He makes sure this cylinder 
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operating life cycle without 
failure. 


He is saving you money . 
applying one more Airwork 
test to make sure that the en- 
gine you get will deliver max- 
imum, trouble-free service life. 
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why, in the long run, you al- 
ways save money with an 
Airwork Overhaul. 

For complete details, call your 
nearest branch. 
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with a tapered reamed hole partway 
through its center and numerous 
small grooves on its outside surface. 
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pumps, servo valves, regulators, 
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pressor was a 17-stage axial-flow unit 
with a pressure ratio of 4.5, and an au 
flow of about 130 Ib./sec. The combus 
tion chamber was developed in 1947, he 
said, and consisted of 12 individual 
burners joined in a single annulus. Com 
bustion efficiency then was 95 and 
the pressure loss was about 7‘ \ 
two-stage axial-flow turbine completed 
the rotating part 

Brandner said that turbine blade fail 
ures stopped the program before it wa 
completed, and the mercurial Russian 
put the Junkers collective to work on 
nother job. Two years had been spent 
in work on the Type O12 engine, and 


1! it furmished according to 


ibout all it 
Brandner, was some experience for the 
collective 

Eventually some of these specialis 
returned from the Soviet Umion, an 
many staved in East Germany. Sch 
inost that these returnees wer 


given facilitics, large budgets, develop 


ment and production facilities, and a 
priority for technicians and tool Phe 
started with nothing but a few build 
ings, and built factory areas, test stand 


| 
nd a production faclit 
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Starting Date Uncertain 
It isn't po sible to put a starting date 
hronology, because whatever 


hosen would have to be care 


Would one choose the starting dat 
for Junk 
better selection be the time that. the 
Russian initiated devel pment rf the 
O12? 

About all that can be firmly said 1 


that the first test runs of complete jet 


wartime work, or would a 


engines began just four years ago, and 


: conventional engine ha 
loped to produce a moderate 
| 


in that time 
been de 
amount of thrust with an unusually low 
fuel msumption 

iddition, more powerful version 


engine are being tested in flight 

m the ground, a bypass model is 
robably being de veloped, the basi pro 
luction engine has pa sed its official 
test in East Germany, and development 
work has started on a trio of small low 


power industrial gas turbines 
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Pirna Develops Three Small Gas Turbines 


Leipzig, East Germany—Trio of small 
gas turbines rated at 130 eshp. has been 
developed by VEB Entwicklungsbau 
Pirna, the East German turbojet agency 
also responsible for the Pirna 014 com- 
mercial jet engines 

Designated as Pirna 017 models, the 
three engines have been undergoing re 
search and development testing since 
the end of 1955 at Pirna. They were 
designed as a family for aircraft or 
industrial purposes 

All engines in the series have free 
turbines for shaft power output, a single- 
stage centrifugal compressor, individual 
combustion chambers and a single-stage 
turbine driving the compressor 

The Pirna 017 A is designed for re- 
earch, and there has been no produc- 
tion of the engine. It is laid out so that 
fundamental engine development can be 
done with a minimum of effort, and 
components can be altered to stud 
their cffects on over-all performance 

Nominal rating of the engine is 130 
eshp. at 32,000 rpm. Air throughout 
is about 3.1 Ib./sec., and the compressor 
pressure ratio is also 3.1. Exhaust gas 
from the turbines is collected and dis- 
charged radially through a pair of noz 
zles 

Specific fuel consumption of the en 
gine is about 1.4 Ib./eshp./hr. Weight 
of the engine, including starter and 
iccessories, is 264 Ib., which gives a 

wer-weight ratio of just about 0.5 


hp./ Ib 

The engine is 43.3 in. long, and has 
i maximum envelope width of 21.2 in 
Ihe Pirna 017 A was designed to have 
1 useful life of 1,000 hr., enough to get 
endurance runs in 50-hr. increments 


for th Irious Components 
During the work with the research 


ngi Pirna engineers developed an 
innular combustion chamber with ro 
tary fuel injectors. This shape of com 
bustion chamber lent itself to a layout 
built around heat exchangers to reduce 
the specific fuel consumption, and so 
they developed and tested a cross-flow 
heat exchanger for the engine. The 
exchangers and the annular combuster 
were joined to make the Pirna 017 D. 

Weight of this unit has been in- 
creased to about 440 Ib., and the spe- 
cific fuel consumption is reduced about 
10% to between 0.84 and 0.88 Ib 
eshp./hr. Engine rating is still 130 
eshp. at 32,000 rpm 

Lavout of the Pirna 017 E version, 
developed as a powerplant for trainers 
or ground equipment, is that of a con- 
ventional straight-through gas turbine 

Engine is also rated at 130 eshp., its 
specific fuel consumption is 1.32 Ib./ 
eshp./hr., and the powerplant weighs 
220 Ib. 


EAST GERMAN PIRNA 017 A vas turbine above is a research engine. Pirna 017 D below 


evolved from the research program 


Engines were exhibited at Leipzig Fair. 


equipment. 
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By Russell Hawkes 


Grand Central Aims at Bigger Space Role 


SOLID PROPELLANT rocket engine is positioned in its cradle (above) at Grand Central 
Rocket Co.’s Beaumont proving grounds prior to static testing. Below, a large solid rocket 
engine is placed in a pit oven for curing. Grand Central is proposing solid propellant space 
boosters of up to 15 million Ib. thrust. 


Redlands, Calif.—Lockheed Aircraft 
Corp.’s purchase of a half interest in 
Grand Central Rocket Co. will give 
Grand Central strong new financial 
backing for its effort to find technologi 
cal advances to improve its competitive 
position 

The move doubles Grand Central's 
capitalization and places behind it the 
resources of three large corporations— 
Lockheed, Food Machinery & Chemical 
Co., and Tennessee Gas Transmission 
Co. The latter two exercise their share 
of control through a jointly owned sub- 
sidiary, Petrotex Corp 

Grand Central has committed itself 
to protect the proprictary rights of its 
customers who are in competition with 
Lockheed 

Management of Grand Central is 
convinced that the trend toward solid 
propellants in missiles will carry over 
into space exploration. Much of the 
company’s effort to gain a technological 
lead is slanted toward space applica- 


tions 


Study Projects 


Among the development and study 
projects being pushed by Grand Cen- 
tral in its competitive drive ar 
¢ Hybrid liquid-solid rockets being 
worked on in conjunction with Mar- 
quardt Corp., using unusual propellant 
combinations and _ liquid injection 


methods 
@ Low chamber pressure, high mass 
ratio solid propellant upper stages for 
space vehicles being studied for Na 
tional Acronautics and Space Adminis 
tration. One of these is 2 radically new 
motor called Wolf 
e Advanced solid fuels development 
with such materials as Nitrasol and 
CBAN (carboxylated-butadiene acrylo- 
nitrile), promising more perfect fuel- 
oxidizer mixture ratios without sacrifice 
of good physical properties 
¢ Solid propellant canard ject reaction 
controls development along the lines 
of those used in Western Electric Nike 
Zeus and proposed for Douglas GAM- 
87A Skybolt 
¢ Large solid propellant space boosters 
using segmented construction for safe, 
casy transportation and final assembly 
at the launch site 

J. W. Sessums (USAF, ret.), chair- 
man of the board, says he is confident 
about the future of solid propellants in 
space exploration. He says the advan- 
tages of simplicity and reliability are as 





valid for space missions as for military 
missions. Grand Central experts are 
willing to concede that the specific 
impulse of solid propellants will never 
catch up with those of liquid propel- 
lants, but they predict the margin will 
narrow. Rate of improvement in solids 
has been faster than in liquids, they 
report. 

H. L. ‘Thackwell, Grand Central vice 
president in charge of advanced con- 
cepts, envisions solids taking the lead 
in both upper stage and booster tech- 
wlogy. Homer Joe Stewart, head of 
NASA Office of Program Planning and 
Evaluation, has concluded that if stag- 
ing ratios could be optimized it would 
be possible to put a pound of payload in 
orbit for 50 Ib. of propellant rather 
than for 800 Ib. of propellant as in 
current rockets 


Staging Concept 

Chackwell’s studies of optimum stag- 
ing ratios indicate that the traditional 
pyramidal staging should be abandoned. 
The pyramidal staging concept was 
based on the idea that cach stage 
should add an equal increment to the 
velocity of the payload. Therefore, bot- 
tom stages carrving much heavier loads 
had to be much larger than upper 
stages. Thackwell and his experts here 
believe this theory is incorrect because 
rocket cfhiciency improves with altitude 
through decreasing ambient pressure. 
In space, specific impulse is independent 
of chamber pressure since ambient 
pressure is zero and any chamber pres- 
sure produces an infinite chamber-to- 


LARGE SOLID ROCKET ENGINE is static-tested at Grand Central Rocket Co.’s Beaumont 
test site. Test bays can accommodate rocket engines of more than 1 million Ib. thrust. 


ambient pre ssure ratio 


Chamber Pressures 
This means that solid propellant 
rockets can be designed to operate at 
very low chamber pressure and enables 
the designer to use a lightweight motor 
e¢ to obtain very high mass ratios 
vithout penalizing specific impulse. It 
to Grand Central engineers 
ind velocity increments 
of upper stages should be increased at — j4jX€D PROPELLANT is transferred (above) under vacuum to a mobile kettle from which 
the expense of booster size and velocity it will be cast into a large rocket case at Grand Central’s Redlands facility. Solid propellant 
the same mission mixer (below) has 350-gal. capacity. Blades are stainless steel. 
ntial mass ratio advantage 
f upper stage over boosters is not c i 
isible in current multi-stage solid pro- 
pellant rockets. Mass ratio of boosters 
tually is better than that of current 
upper stage Vhackwell savs this is not 
meaningful advantage because a 
velopment effort has been ex 
ended | big boosters which 
given them t lvantage of a later 
f the ar 
ypical is Alleganv Ballistic Labora- 
ABL-245 id propellant top 
Vhor-Able which is almost 
irs old. Grand Central experts 
convinced that with optimum stag- 
y ratios and improved propellant mass 
- 


7 ’ ' 
tht-pa id ratios 


tions, ) to 








from copper and steel... 
from wire, strip, and bar stock...to... 


COMPLETE SERVO ASSEMBLIES 


We are not an assembly station. We are a manufacturer! 


Steel and copper come into our factory. Housings are turned and gears 
are hobbed from the solid stock. Laminations are stamped from 
strip steel. Copper is wound right off the reel. 

Every operation between raw stock and servo assembly is per- 
formed in our own plant, under our own supervision. And because 
we exercise this complete control over manufacture, we can honestly 
vouch for the quality and reliability of every motor, generator, syn- 
chro, and gear train carrying our name. 

Undivided responsibility isn’t a new idea by any means, but it is 
increasingly difficult to find in this age of overspecialization. If you’d 
care to sample the benefits of this integrated approach, why not 
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SERVO ASSEMBLY —Type 9 motor generator 
driving two Type 11 CT synchros through a slip 
dutch ond a gear train having ratio of 1500 fo 1. 











can be exceeded with current materials 
and propellants. A good propellant mass 
fraction for present high performance 
rockets is around .90. Grand Central 
engineers expect to prove the ability to 
exceed .95 by the middle of this year. 
They are looking forward to mass frac- 
tions of .975 

Grand Central is conducting feasi- 
bility studies of high mass ratio upper 
stages under NASA contract. Much of 
the effort is devoted to reducing the 
weight of inert insulation which con- 
stitutes about 10% of the inert weight 
of modern high performance motors 
Thackwell believes insulation weight 
can be reduced by a factor of at least 
4. Promising approaches to this goal 
make use of radical grain configurations 
and flow patterns. Several new nozzle 
designs also look like fruitful ways to 
improve mass ratio 

The most important current business 
at Grand Central is the design and 
manufacture of sustainer motors and 
canard control units for Western Elec 
tric’s Nike Zeus, manufacture of highls 
reliable escape rockets for Project Mer 
cury under subcontract to McDonnell 
Aircraft Co., and small, off-the-shelf 
ounding rockets. Now getting under 
way is a contract to operate Army's Kan 
sas Ordnance plant at which solid pro 
pellant rockets will be produced. Hiring 
of a civilian operating contractor 1s 4 
departure from the Army’s long-esta 
lished arsenal concept 


Advance Propellants 


Grand Central-Marquardt — hybrid 
rocket program 1s directed toward us¢ 
of advanced propellants. The combi 
nation is hypergolic and the ratio of 
liquid to solid is small. Distinctions be 
tween fucl and oxidizer are blurred in 
the Grand Central-Marquardt hybrid 
rocket since there is some oxidizer in 
the solid fuel component. Addition of 
the liquid oxidizer improves the mix 
ture ratio and speeds up the burning 
rate. The solid propellant grain is com 
posed of CBAN binder with a heavy 
loading of metal additives. Liquid com 
ponent has been chosen for maximum 
density. A fluorine base liquid would 
be satisfactory for this purpose 

The fuel-rich solid propellant is rela 
tively inert without the liquid compo 
nent. The problem of providing good 
physical characteristics for a solid pro 
pellant becomes much simpler if the 
oxidizer can be eliminated from it ot 


r 


luced 

Grand Central and Marquardt have 

red experimental liquid-solid hybrids 
and demonstrated throttlability — be- 
tween 100 ind 20% of maximum 
thrust. A key problem still is the in 
jection of the liquid component in such 
a way as to get even burning of the solid 
grain. A possible concept might be an 
old-fashioned end-burning solid grain 
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measurement 


Here’s a rugged pair— 
one for low pressures and 
one for high pressures — 
that can really take shock 
and vibration. That’s why 
accurate in-flight missile 
pressure measurement is 
their particular specialty. 


THE HIGH-PRESSURE 4-383 
comes in gage and absolute 
models that measure 
pressure from 600 to 3500 
psi. It’s a helical Bourdon 
tube instrument, oil filled 
and featuring welded 
construction of 304 
stainless steel (no gaskets 
or O-rings) ... fail-safe 
case that takes 5000 psi 

.-- Vibration resistance 

to 35 g’s. 


THE LOW-PRESSURE 4-380A 
uses a force-summing 
pressure capsule and a 
pot to measure absolute, 
gage, or differential 
pressures from 0 to 100 
psi. It features a balanced 
dual flexure pivot for 
extreme resistance to the 
effects of shock and 
-ibration. 
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with liquid propellant lines of combus- 
tible plastic embedded in solid grain. 
Che liquid propellant line might be 


coiled within the propellant to provide 

S l} p - R | 0) R ACCU RACY | dispersion of the liquid propellant across 
| the burning face of the solid. This 

raises a pair of obvious problems, the 


possibility of unstable combustion and 
the rotary impulse created by pumping 
fluid through a helical line. Neither of 
in h eat co nt ro I Ss these is insolvable. The latter might be 
solved by installing both right hand and 
left hand helices. Some variation of this 
for jet windshields technique is likely to be used 

\ large percentage of the applications 
for hybrid rockets seen by Grand Cen 
tral involve manned space flight. Th 
high degree of throttlability would be 
very useful on missions requiring a soft 
landing or rendezvous in space. Like 
liquid propellant rockets, a hybrid would 
allow pre-liftoff thrust check before 
committing the manned space vehicle 
to a launch. This is an obvious safety 
factor, Other applications may be found 
in improvements of existing solid pro- 
pellant missiles whose shape and size is 
fixed by that of existing launchers. Good 
specific impulse of a hybrid could im- 
prove performance without altering ge- 
ometry 





Propellant Improvement 


Propellant improvement is a high 
priority aim for all solid rocket com- 
panies and Grand Central is no excep 
tion. Specific impulse of solid propel 
lant rockets has been held down by 
the impossibility of getting an ideal 
oxidizer-fuel mixture ratio, without 
icrificing the rubber-like physical prop 
so necessary in a solid propellant 
Convair 880 jet airliners are first to use new, advanced grain 
design anti-fogging, anti-icing heat control systems With conventional ingredients, an 


developed by Magnetic Controls Company. ideal performance mixture would in- 
clude about 88% combustible solids 


Windshield icing and fogging problems are considerably and 12% of a good rubber binder like 
more complex for jet airliners, compared with those en- polybutadiene. This would deliver 

countered by piston engine planes. With jet travel, faster specific impulse of nearly 260 sec 
speeds, higher altitudes, plus greater extremes in tem- existing rockets, 240 sec. is consideres 
peratures and atmospheric pressures, many new problems 1 good specific impulse. The difference 
develop. Magnetic Controls proportional heat control results from the impossibility of getting 
systems have helped to solve these problems for Convair I 2% mixture without producing 
880 jets. The Magnetic Controls systems offer four distinct eptably large number of free 
advantages: in which there is no binder. Even 
20% mixture has less than ideal 


® Automatic compensation for windshield aging. hysical properties because of binder 


® Ultra-reliable, fully static design. rtages 

® Elimination of thermal shock for longer windshield life, If it was possible to nitrate a rubber 
® Superior accuracy — proportional plus integral control. | binder, good physical properties and 
| good performance could both be had at 
For complete information about this system and how it mixture ratios as low as 65-35%. Every 
may help you obtain precise, accurate heat control for important solid propellant research 
w many applications, write or phone Magnetic Controls group in the industry is seeking this 
ompany today. goal. One interesting approach is an 

pany y & apy 


attempt at artificial synthesis in large 


volume of nitropolyurethane being 
MAGNETIC CONTROLS COMPANY | inade by Actojet 


<M, 6407 CAMBRIDGE STREET @ MINNEAPOLIS 26, MINN. @ WEst 9-4691 Investigators at Grand Central have 
noted that as progress is made with 

I tec bbers | Cc OgTes- 
Cc Heat Control Systems @ Static Inverters @ Voltage Monitoring systems nitrated rubbers, they become progres 
sively more like nitrocellulose. On the 
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basis of this clue, Grand Central is 
taking the reverse approach, starting 
with nitrocellulose and attempting to 
incorporate the physical properties of 
rubber. 

Nitrasol is the coined name given the 
new binder. It is an old form chemi- 
ally, but new physical properties are 
»btained by the use of two new plasti 
LIZCTS Che fibrous character of nitro 
cllulose is eliminated, permitting it to 
be plasticized into a good rubber with 
igh density, viscosity and purity. A 60 
10% ratio of solids to binder appears 
to be the ideal loading with Nitrasol 
However, actual loading ratio will prob- 
ibly run somewhat lower for easier 
processing and better physical 
rit 


proper- 
Nitrasol is actually a 4-base propel 
lant. No nitroglycerine is used, as in 
ome of the new nitrated rubbers. This i 
production asset because nitroglycer 
ne has undesirable physiological ef 
ects. It causes headaches by dilating 
lood vessels and lowering blood pres 
ure. Nitrasol plasticizers were chosen 
is much for the absence of physiol 
al penalties as for any other reason 
However, Nitrasol has its own manu- 
facturing problems to be solved. Of the 
two plasticizers used in the manufac- 
ture of Nitrasol, one is a relatively low 
nergy, stable material but the other 
i high energy material and extremely 
xplosive. Interstate Commerce Com- 
sion requires dilution of the high 
nergy plasticizer for shipment. The 
lilutant must be distilled out before 
the propellant is mixed 
The distilled plasticizer requires care- 
ful handling until it is mixed with 
the other ingredients. The high qualits 
iitrocotton which is the main ingredient 
f the binder is also difficult to handle 
before mixing because of its dry, dusty 
ondition and the high level of fire 
izard 


Good Properties 

The high energy plasticizer pro 
100d physical properties at high tem 
peratures and the low energy one im- 
proves low te mperature properties, espe 
iallv rubberiness. Nitrocotton and the 
high energ plasticizer ire somewhat 
tabilized in combination 

Grand Central officials report that 
the industry has had explosions with 
nitrated rubber binders. Grand Cen 
tral has had none as vet with Nitrasol, 
but company engineers act on the as 
umption that Nitrasol will detonate 
too, given the appropriate circum 
stances. For this reason, confinement 
is avoided in manufacture of Nitrasol 
ind mixed batches are limited to 220 
lb. Total mixing time for a batch this 
size is about 20 min. which enables an 
acceptable production rate to be sus- 
tained. Machinery used is cheap enough 
to allow concurrent production at sites 
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Hiller Studies Transonic Design, Modifies Platform 


Transonic vertical takeoff aircraft (above) proposed by Hiller Aircraft Corp. would use jet 
engine thrust to entrain ambient crease total thrust for vertical lift. Hiller is build- 
ing an experimental “annular eject jet propulsion system under an Office of Naval 
Research contract. Hiller has modified its VZ-1F Flying Platform (below). The larger, 


higher-speed propeller version ha ntional controls. 
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MINNIK, family __ 

expands again! 
ae 


AMPHENOL’S family of remarkable ainmiE connectors continues 
to expand! The minwE line now includes constructions for every miniaturized 
application, still offers the only true miniature “E” 


design capable of withstanding altitude-moisture immersion. 


aw 
HERMETIC SEAL RECEPTACLES 


Two new hermetically sealed 
receptacles in ten different in- 
sert arrangements. 67-04H(105) 
is stake-on solder flange. 67- 
04H is hex. nut, front mounted, 
incorporates an “O” ring for 


added sealing protection. 


NE'W me 
WALL RECEPTACLES 


All minwiE inserts can now be 
obtained in 67-00 wall mounted 


receptacle constructions: P 
(potting), E (environmentally 
resistant) and C (standard 
cable clamp) types are avail- 


able. 


Complete information on all MINNIE connectors 
is available for your use. Write today! 


CONNECTOR DIVISION 
1830 S. 544TH AVENUE, CHICAGO 50, ILLINOIS 
Amphenol-Borg Electronics Corporation 











dispersed for safety. Nitrasol is mixed 
in open polyethylene tubs so accidental 
burning will not cause catastrophic 
detonations. A tub costs about $25 
The mixer is a rotating paddle on a 
vertical shaft driven by a pneumatic 
motor costing about $400 Total in 
vestment in a “bread dough” mixer for 
conventional propellants is about $100,- 
000 

Cheaper mixer can be used because 
Nitrasol is less viscous before curing 
than current solid propellants. Low 
viscosity is due in part to lower per- 
centage of solids used. Nitrasol will 
have conventional oxidizers, notably 
ammonium perchlorate which has the 
advantage of low temperature depend 
ence, low cost and low water solubility 
Temperature independence is an im 
portant factor. Many other oxidizers 
burn more rapidly as temperature in 
creases and various salts must be added 
to combat this tendency. The propor 
tion of powdered aluminum additive in 
Nitrasol is about the same as in earlicr 
solid propellants. Metal additives usu 
ally constitute about 15% of non-binder 
material 


Low Cost Mixer 


\ simple, low cost mixer that could 
be used for Nitrasol was discovered acci- 
dentally. At first, it was assumed that 
costly bread dough mixers would have 
to be used as with any other propel 
lant. Priority of Nitrasol was too low 
early in the program to warrant the as 
signment of much time in the mixers 
Because of the unavailability of regular 
mixers, a laboratory chemist at Grand 
Central, began trying to make the ma- 
terial with a conventional laboratory 
stirrer. When it was found that he 
could turn out consistently high qual- 
ity Nitrasol with this simple equipment, 
production scale mixers were patterned 
along the same lines. 


Pot Life 


An important advantage of Nitrasol 
is its good pot life in the uncured state. 
It can be kept for as long as a week at 
70F if necessary. Binders now in use 
have a pot life measured in hours. This 
would seem to make Nitrasol a good ma 
terial for continuous mix or on-site 
casting of propellants. Grand Central 
has not vet instituted a continuous mix 
Nitrasol program. To date, the firm’s 
continuous mixing work has been with 
nitrile propellants. Nitrasol is probably 
being studied as a propellant o Nike 
Zeus. It has yet to be fired in a motor 
that large, but the program is partially 
funded by Douglas Aircraft Co., Nike 
Zeus airframe contractor. 

Sequence of events in manufacture 
of Nitrasol is: 
¢ Mix the four stabilizers and _plasti- 
cizers needed in a single tank. This can 
now be stored in soeiiglaee bottles 





ind batch checked occasionally for 
months or even years. 

¢ Add nitrocotton to the other ingredi- 
ents and mix to a smooth thin paste or 
slurry. This eliminates the hazard fea- 
tures of nitrocellulose, making it physi- 
cally and chemically quite stable. The 
mixing process can be stopped at any 
point and the slurry can be quality 
chee ked 

e Add the aluminum powder. The 
slurry now is stable and solids in it are 
well suspended. From the start of mix- 
ing until this point the degree of hazard 
is very low 

¢ Add the ammonium perchlorate or 
other oxidizer. When this has been 
done, a fire hazard exists and a water 
deluge system must be available. 


© De-aerate the slurry by dischar; 
into an evacuated chamber throu 


tiny orifice or slot. This must b 
it least twice to eliminate all bi 
e Cast and cure the propellant 
Nitrasol is cured at temperat 
tween 140F and 160F 

Nitrasol should yield a spe 
pulse of about 260. Laborator 
rials have achieved 272, but the 
not been developed far enough 
them propellants. Closer to ope: 
use than Nitrasol is CBAN 
Central officials decline to conf 
deny industry reports that Nik 
sustainers loaded with CBAN ha 


static fired and are nearing flight 


Problems faced with CBAN 
high viscosity and high oxidizer | 


Polaris A1X14 Test Vehicle Flies 900 mi. 


Polaris ALX14 test vehicle launched from 


Atlantic Missile Range flew 900 mi 


instrumented nose cone. Navy-Lockheed vehicle's flight control system has been m 


to reduce weight and to facilitate maintenance under operational conditions. 
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Coax 


TYPE LC 
COAXIAL CABLES 


A standard line of cables meeting 
military specifications, designed 
and manufactured to provide uni- 
form electrical and physical char- 
acteristics. 


insulating materials are selected to 
obtain maximum dielectric qualities 
and are applied by precision extru- 
sion or wrap to insure uniform wall 
thickness. 


Conductors and shielding braids of 
silvered copper, piain copper or tinned 
copper. are used as needed to meet 
specification requirements. 


Write for Catalog 





Have You Had Your 
Degreasing Operation 
Checked Lately ? 


Depend on DETREX for 
Every Metal Cleaning 
and Processing Need 


« PERM-A-CLOR NA 
(Trichlorethylene) 

e Solvent Degreasers 

e Ultrasonic Equipment 

e industrial Washers 

e Phosphate Coating Compounds 

e PAINTBOND Compounds 

e Aluminum Treating Compounds 

Alkali and Emulsion Cleaners 

e Rust Proofing Materials 

e Extrusion and Drawing Compounds 

e Spray Booth Compounds 


DETREX Has an Exact Procedure That Often 
Cuts Trichlorethylene Consumption 15%-2a% 


Solvent degreasing is a most economical method of 
metal cleaning. Yet, if your degreasing operation 
has not been carefully studied very recently by a 
competent degreasing engineer, it is entirely possible 
that you may be spending 25% more dollars for 
trichlorethylene than is necessary. 


Most causes of excessive trichlorethylene consump- 
tion can be corrected quite promptly when the 
proper, exact procedure is followed: 
1) Operational study by a qualified degreasing 
engineer. 
2) Evaluation of his findings by a committee 
of chemists and engineers for determination of 
the necessary facts and recommendation 
of corrective measures. 


3) Supervision of the corrections by the 
experienced engineer. 


rdaae prone me degreasing engineers will be 
pleased to study your operation. 


CHEMICAL INDUSTRIES, INC, 





Box 501, Dept. AW-460, Detroit 32, Mich. 


World’s Largest Exclusive Producer of Cleaning Chemicalseand Equipment 
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fraction. Best oxidizer proportion is set 
at about 77%. It is a difficult material 
to cast, but Grand Central believes that 
problem is solved. The firm expects to 
use a pressure casting technique in 
which the nitrile propellant will be 
forced out of the kettle, into the motor 
case by nitrogen under pressure. 

Perhaps the most significant part of 
production at the Grand Central 
Rocket Co. Redlands plant is that de- 
voted to developmental Nike Zeus sus- 
tainers and canard control motors and 
escape rockets for Project Mercury cap- 
sules. Naturally, the volume output 
of these jobs is small. The Nike Zeus 
sustainer is the largest motor turned out 
by Grand Central to date. Extremely 
high thrust to weight ratio is necessary 
to get the rapid acceleration called for 
by the antiballistic missile mission 

Douglas has developed extremely 
light motor cases and glass-plastic noz- 
zles with ablative throat liners which 
condition much of the work done by 
Grand Central and Thiokol, propul- 
sion contractor for Zeus booster. Grand 
Central has done some work with plas- 
tic motor cases. Experience indicates 
that one of the requirements which the 
liner must meet for such motor cases 
is the ability to prevent leakage of pro- 
pellant through the case wall 


Liner Curing 


Grand Central also is experimenting 
with new methods of liner curing. In 
onventional application of the Zeus 
125-Ib. liner, 12 coats are needed. Two 
coats can be applied cach day, making a 
total of six days to apply and cure a sin 
gle liner in a pit oven. Each curing cyck 
requires 12 hr. at 180F. Experimentai 
methods are aimed at abolition of pit 
wen curing. One experimental method 
s to insert a battery of infrared lamps 
ind cure from the inside. Engineers 
hope this will enable them to cure a 
liner completely in 12 hr 

However, simple electric heating ele 
ments inserted inside the liner appear 
to be working better in tests than the 
infrared lamps. When internal heat 
sources are used, Grand Central engi- 
neers apply insulating blankets to the 
outside of the motor case. One Grand 
Central scientist thinks there may be 
i net gain in casting a free standing 
propellant grain, potting it in a liner 
ind then inserting it in the motor case, 
rather than applying the liner and cast- 
ing the propellant grain directly in the 
notor 

Controls on manufacturing and speci 
fications of the NASA Mercury escape 
rockets are much tighter than those on 
Zeus motors because of the extreme 
reliability demanded of a safety device 
for a man-carrying vehicle. The relia- 
bility requirement has also demanded a 
sacrifice of a certain amount of efficiency 
in the escape rocket. Total impulse-to- 
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Here's why the largest airlines use 


Sylvania Gold Brand Tubes 


| From take-off to touch-down, Sylvania Gold Brand Tubes do the 
| critical jobs. Born out of military necessity for dependability, 


Sylvania Gold Brand Tubes have matured into a broad line of 47 
performance-proved premium types. They are designed to keep 
pace with the rigorous reliability requirements of jet and prop- 
driven airliners and executive aircraft. More than seventeen 
Sylvania types are now in use on Pan American’s Boeing 707 and 
DC-8 jet airliners alone. 


Look for the GB (Gold Brand) stamped on each tube. It’s your 
assurance that the tube has met the strictest requirements for 
quality and premium performance. Sylvania Gold Brand Tubes 
are fully described in a new, illustrated brochure, “Gold Brand 
Reliable Tubes.” See your Sylvania Industrial Tube Distributor 
for your copy. Or write Electronic Tubes Division, Sylvania Elec- 
tric Products Inc., Dept. 103, 1100 Main St., Buffalo, N. Y. 


Subsidiory of sal ania & ELECTRONICS ‘Se 





UODELECTRONICS 
TRAINING ies 


© Spare time training for beginners; 
Refresher programs for technicians. 
¢ Complete spare time home dont 


DeVry Tech, with a fine 29-ye: 

through counseling, testing | pa = teip 
your present technicians upgrade themselves; 
Gr can train worthy men in ir spare time for 
more responsible jobs. 

Practical programs, prepared with the help 
of engineers, training directors and business 
leaders, can be “tailor-made” to fit your 
needs. DeVry's approved methods now used 
by many companies. 


FREE BOOKLET 


today for this valuable aid to starting - 
4 — employee training program in 
Electronics. 


TECHNICAL 
De Vry INSTITUTE 
4141 Belmont Ave. * Chicago 41, lil. + Dept. 1.7. 





weight ratio of the escape rocket is only 
about 90. 

An extra strong, extra heavy 
case of heat treated 4130 steel 
and rigorous qualification tests in vibra 
tion, temperature and steady state load 
extremes are applied. Specific impulse 
of the conventional ~polysulfide-ammo 
nium perchlorate, propellant with alu 
minum additive is only about 205. This 
propellant was picked because of the 
great amount of experience piled up 
with it and its high degree of reliability 
There has never been a failure in escape 
rocket tests to date 

'ypical of the close quality control 
demanded by NASA is a “white glove 
inspection” which must be given to the 
internal surface of the propellant grain 
after a period of storage. White glove 
inspection is to allay fear that oxidiza 
tion and de-gassing of exposed propel 
lant surface may delay ignition. D 
gassing causes the propellant to discolor 
and turn black. The test, called for b 
the process specification, will detect thi 
easily. The same insistence on quic! 
ignition has led NASA to specify 
large igniter, Some consideration i 
now being given to periodic removal of 
pellant from the internal 
barrier of di 


motor 
uscd 


a VCT\ 


in. Of pri 
surface to dicaliaale any 
teriorated propellant 

rhe escape rocket is capable of lift 
ing the Mercury capsule 2,500 ft. from 
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DAYTONA 
BEACH 
METROPOLITAN 
AREA 


ORMOND BEACH 
HOLLY HILL 
PORT ORANGE 
SOUTH DAYTONA 








STRATEGIC 
LOCATION FOR 
GROWTH INDUSTRIES 


DAYTONA BEACH 
FLORIDA 


Metropolitan Area 
Industrial Sites 


Daytona Beach, the east-to- 
west terminal on the north- 
to-south route of the proj- 
ected Federal Limited Access 
Freeway system, gives indus- 
try a ylus for the future, 


Write for new!01 page 
Industrial Brochure 

R. H. MILES, MGR. 
INDUSTRIAL DEPARTMENT 
CHAMBER OF COMMERCE 
DAYTONA BEACH, FLORIDA 





a standing start on the launch pad 
otal impulse 1s about 57,000 Ib.-sec 
Escape rocket itself before igmtion 
weighs 650 Ib. Post firing 
350 Ib. Sea level nozzle with an expan 
sion ratio of about 14 was chosen to 
give the escape rocket its best cfh 
ciency in the most critical emergence 


from a disaster on the launch 


50.000 lb and 


weight 1s 


escape 
pad. ‘Thrust of over 
burning time of about 1 sec. lift th 
capsule to an altitude of about 2,500 ft 
ymplex propellant grain shape ind 
flow patterns of adv inced Grand ( 
tral motors such as NASA expe 
motors complicate ignition prob 


these, Grand Central 


elop ng a family 


cng 
lf I Ih C are ¢ mnposed 
cord embedded between 
n in laminations of silk 
nitrocellulose and acetone 
tantancous detonation 
uses burning to 
on the exposed surfa 


Space Boosters 

Grand Central is proposing solid pr 

pellant pace boosters of up t 15 

million-lb. thrust. Grand ¢ entral off 
sa\ they could place 1 100-m 


] boost 


propellant 

it Cape Canaveral 

iT They claim 

I its as well a 
for solid propellants. Bigg 
vantage in ground support 
ment which they sav may cost nine 
much for a liquid propellant 
it does for a solid propellant 


eq ip 


times a 
rocket a 
rocket 
rformance advantage 
from the better thrust-t 
ratios obtained with solid propel 
rockets. This yields more rapid a 


vert il 


One pe 
stems 


tion and shortens the 
phase of flight, thereby reducing 
loss due to gravity. Grand Cent 
increasing the thrust-to-weight 


ts would 


neers sa\ 
of liquid propellant rock 
increase the weight of turbopump ind 
other pr ypulsion components so rapidly 
seriously reduce their propellant 
fraction Grand Central has 
of proposing solid propellant 
increase the initial thrust-to 
ight ratio of liquid propellant 
celeration of large lid 
propellant rockets is typically 10 times 
that of large liquid propellant rocket 
Grand Central favors segmented con 
truction for its large solid pro 
booster Eve if there wer 
of transporting a 15-million-lb 
olid ypellant rocket intact, the ex 
plosive hazard would be 
Though the probability of such a catas- 
would be extremely low, it 
to happen once to 


ist to 
vet 


ers. Initial a 


thru 


| I 
prohibitive 


troph« 
would onl have 
wipe out a good sized city 

Like all other solid propellant rocket 
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makers, Grand Central has studied 
thoroughly the various ways in which 
the explosive hazard could be divided 
and separated. The company decided 
in favor of thick sausage slices bonded 
in motor case segments at the factory. 
Problem of how to control burning at 
the segment interfaces was sidestepped 
by eliminating the conventional asterisk- 
shaped charge port. Big Grand Central 
boosters would have circular-section 
vorts with wedge-shaped gaps at the 
etween-segment joints. The effect of 
this configuration is to keep burning 
area and chamber pressure constant 
during operation in the same way as 
the asterisk or star-section ports cur- 
rently used. Extra insulation would be 
needed at the case joints. 

A promising venture for Grand Cen- 
tral is its contract from Army to operate 
the Kansas Ordnance Plant at Parsons, 
Kan. The plant, now on standby status, 
will be converted from the manufacture 
of munitions to the building of solid 
propellant rockets. Architectural and 
engineering phase of the conversion is 
to be completed by Nov. 1 and the 
plant could be in production by August, 
1962. No rockets will be made there 
with propellant weight under 5,000 Ib. 
Both stages of Nike Zeus might be built 
there if the Army missile reaches pro- 
duction. 

Conversion of the plant will cost 
about $5 million up to the time limited 
production begins, but by the time oper- 
ations get into full swing in 1963, in 
vestment in the conversion will amount 
to about $20 million. Total value of 
the plant should reach about $180 mil- 
lion. The plant has five production 
lines. Three of these will be modified 
and new mix stations, cobalt radio- 
graphic facility and casting and curing 
buildings will be set up. Some rocket 
development work will be conducted 
there, but it will be mainly in the areas 
of product improvement and produc- 
tion design. No original missile design 
work is expected. The Army has tra- 
ditionally done its own production 


Southwestern Industrial 
To Build Space Components 
Contracts totaling $488,780 have 


been awarded Southwestern Industrial 
Electronics Co., Houston, Tex., for 
space vehicle and missile electronic 
components. Army Ballistic Missile 
Agency awarded SIE an initial $212,370 
contract covering d.c. amplifiers to be 
used on Saturn; Martin-Orlando 
awarded a $236,408 contract for Titan 
D8-A amplifiers, DL-12 phase sensitive 
demodulators, FMC-1 flowmeter con- 
verters, TPC-5 and TPC-27 power sup- 
plies. Equipment to be erie power 
supply systems in Polaris was subject 
of a $40,000 contract from General 
Electric. 
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The new Cherry “9000’’* Series 
MS type rivets are now a part of 
our standard product line, along 
with our familiar knob stem 
rivets. 

Cherry is again FIRST to pro- 
vide grip markings on the rivet 
head—for easy identification in 
bins or work boxes, plus positive 
visual inspection after installa- 
tion. 

Fully approved under MIL- 
R-7885A, the new Cherry “9000” 
Series rivets are available in your 
choice of metals, and are in- 
stalled with existing serrated 


* Patent pending 


stem pulling heads. 

For those who prefer serrated 
stem type blind aircraft rivets, 
the Cherry “9000” Series com- 
pletes the line which includes the 
new Cherrylock ‘‘2000’’ Series 
Mechanically Locked Stem with 
flush fracture, the Cherry High 
Clinch Series rivets—‘‘600’’, 
700", “800”—and the Cherry 
Standard MS line of knob stem 
rivets—the ‘*100’’ and ‘500’’ 
Series. For information write: 
Cherry Rivet Division, Towns- 
end Company, Box 2157-N, 
Santa Ana, Calif. 


CHERRY RIVET DIVISION 
EE SANTA ANAC ARE 
Townsend Company 


in Canada: Parmenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario 





Army Pershing Tactical Missile 
Flies 30 mi. on First Firing 


Army-Martin Pershing test vehicle was fired about 30 mi. down 
the Atlantic Missile Range in its first flight late last month (AW 
Feb. 29, p. 34; Mar. 14, p. 87). Solid propellant test vehicle car 
ried a dummy second stage and flew on a programed, unguided 
ballistic trajectory. Army and Martin will test a variety of first 


stage sizes and shapes before sctting the final Pershing configuration. 
g g g g 











Another space age development 
a. _ ? from BENDIX 
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Ulira high strength wire ribbon being formed into a rocket case c y designed wrapping machine. 


UNIQUE BENDIX WIRE ibbor Uap REDUCES WEIGHT, 


INCREASES RELIABILITY OF ROCKET CASES 


vy designed The Bendix wire KibbontUnap gives 


x has licked the problems of weight a | 
ty in flight weight pressure ves- Bendix machine ger rocket case. you these important advantages: 
t of the Bendix-deve loped rocket The best patte each case s Design Flexibility 
cases: many tiny ultra high strength steel mathe y deter nd | Controtied Minimum Weight 
es formed by adhesive bonding into a controllec “inished a Close Tolerances 
ivhly efficient ribbon. Weight and distribu- case tailor-made for « n, High Temperature Strength 
of the binding adhesive is precisely con and reliabilit: Shortest Prototype or 
Result—rocket cases with test let I 


is high as 531,000 psi, equivalent 
of 350,000 psi UTS in 


Production Lead Time 
Automated for Low Cost 
inherent Reliability 


Bendix (V?s\cx South Bend, in» 
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Pratt & Whitney Aircraft JT4A (J75) Turbojet 


in aircraft and missile 
power plants 


aircraft accessories — and controls 
accessory gear drives 


helicopter blades and transmissions 


Backed by 62 Years Experience - 


Consult OUR Engineering Department on YOUR Bearing Problems ry 


Marlin-Rockwell Corporation | BALL AND ROLLER 


Jamestown, N. Y. bearings 








underwater detection problems? 


A vital link in this country’s 
defense chain is a reliable, 
accurate Anti-Submarine 
Warfare program to provide 
advance warning of the pres- 
ence of a potentially hostile submarine. 
Hoffman has contributed substantially to 
this program through the manufacture for 
the U.S. Navy of Sonobuoys to detect 
and locate undersea objects. In addition, 
Hoffman has broad experience in under- ccc: ANCA An POWER SYSTEMS MANAGEMENT 
water simulators, as well as communica- 
tion links and navigation aids for ASW air- 
craft. This background provides Hoffman 
with a capability-in-depth to help solve 
your problems in underwater detection. 


COMMUNICATIONS 


COUNTERMEASURES 


Hoffman /s.sctromes CORPORATION 


Military Products Division 
Formerly # in aboratories Division 


1740 S$ a Avenue. Los Angeles 7, California 

















How Lukens Application Research can help you 
find the right steel plate for the job 


Designing for maximum payload means tak- The dead weight of heavy underframes goes 

ing maximum advantage today’s high into payload 

strength steels. Experts who know these Working with a major pr 
A 


steels—from a practica well as technical hovels, our staff suggest 
standpoint—can give invalu issistance T-1” for buckets, dipper st 
in the early pl t This i > j ind other key parts. Lightweight, welde« Helping Industry 
of our Application Engi ring staf steel plate—rather than heavy sting Choose Steels 

LPG transport tanks and power shove idded as much as 40% to load That Fit The Job 
are widely divergent ar¢ n which Lukens From these successful projects— and many 
engineers have helped incr e payloads. more —our Application Engineers have 

The use of Lukens “T-1” steel plate and gained knowledge and experience of value 

™ 


heads in tanks for hauling LP-Gas has fos- to design engineers. That's why we say if 

tered an entirely new design concept in the your assignment is strength/ weight, let it be 

tank truck field. This high tensile. high yield our assignment, too. Contact Manager, Appli- LUKE NS 
strength steel (100,000 psi) makes it pos- cation Engineering, J-40, Services Build- 


sible to mount wheels directly on the tank. ing, Lukens Steel Company, Coatesville, Pa. 


ASK FOR THE LUKENS “T-1" STEEL BULLETIN 
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Hybrid Telemetry Proposed for Future Use 


By Philip J. Klass 


New York—New type telemetry sys- 
tem, which may become the military 
industry standard for general purpose 
use, was revealed here during the recent 
Institute of Radio Engineers conven 
tion 

New system is a hybrid analog- 
digital time division multiplex type 
which employs both pulse amplitude 
modulation (PAM) and pulse code 
modulation (PCM) techniques, using 
frequency modulation of the RF carrier 
It is designated PACM-FM. 

The 
of 1 


proposed system is the result 
three-vear investigation bv Aero 
nutronic Division of Ford Motor Co 
under tri-service sponsorship. Program 
was monitored by Army Signal Corps 
Program objectives included a survey 
of all major telemetry users, a fore- 
cast of future requirements and a d 
termination of the type of telemetry 
system which could best meet thes« 
needs 

The hybrid PACM-FM system con 
cept recently was presented to the tri 
service telemetry steering committec 
and the Inter-Range Instrumentation 
Group (IRIG) which coordinates tele- 
metry activities of all major military 
test facilities. First public report was 
made here during the IRE convention 
by W. F. Link and M. B. Rudin of 
Acronutronic Company's final re 
with technical details, is 
available 
Department's 
Services and 
lechnical In 


full 


become 


port, 
expected to soon 
through the Commerce 
Office of Technical 
through Armed Services 
formation Agency 
Acronutronic’s survey of major tele 
metry users revealed the need for great 
flexibility in any future telemetry sys- 
tem. For example, the survey indi- 
cated an “average user requirement” 
for handling data from about 75 sen- 





CAM CHANNELS ~\- Cm CHANNELS 





NEW HYBRID PACM system employs pulse 
amplitude modulation for low-accuracy data 
with pulse code modulation for information 
that requires high accuracy. 
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NEW HYBRID pulse amplitude-pulse code modulation (PACM) telemetry system, which 
may become a future standard, is the result of a three-year investigation by Aecronutronic 
under tri-service sponsorship to determine future needs of telemetry users and the best tech- 


nique for mecting them. Results 


of Aeronutronic survey of missile and aircraft builders, 


shown above, indicate data capacity needed as a function of percentage of total vehicles. 


tot lata 
But 


fiir 


sors, with an equivalent 
rate of 75.000 bits per s 
large aircraft and missilk 
ers indicated a need for 
handle up to 400 sensor 
10% of surveyed requ 
rates of more than one millio1 


those 


s¢ cond. 


Required Accuracy 


The telemetry accuracies r 
users ranged from as high a 
as low But becau 
small fraction of the total dat 
transmitted with such extrem 
cies, it would be grossly ineff 
design the entire system for 
racy, Link pointed out 

Acronutronic scientists an 
tested the four most promisin ula 
tion techniques now availabl ils 
amplitude modulation PAM-FM), 
pulse code modulation (PCM-FM), 
pulse duration modulation (PDM-FM) 
and the long-used MF-FM. Factors con- 
sidered in this analysis included data 
capacity, accuracy, spectrum OWET 
requirements, size and weight 
ment and compatibility with 
test range facilities. Rudin 


as 20% 


} 
4 


tr equip 
xisting 


orted 


that the analysis indicated the follow- 
ing results: 

© Pulse amplitude modulation (PAM- 
FM) appeared to make most efficient 
use of power and spectrum for medium 
accuracy transmission where an error of 
4% or greater is acceptable. 

¢ Pulse code modulation (PCM-FM) 
appeared superior in performance for 
high accuracy data transmission where 
errors of 0.5% or less are required. 

Pulse amplitude modulation is an 
analog type of modulation in which the 
value of the output voltage from the 
sensor is transmitted periodically, in- 
stead of continuously as in FM-FM, in 
the form of a pulse whose amplitude is 
a function of the amplitude of the 
sensor output voltage. Pulse code modu- 
lation is a digital type modulation in 
which the sensor output voltage is con- 
verted into a binary code and _ trans- 
mitted as a series of pulses. With 
PCM, almost any degree of accuracy 
can be obtained in exchange for fewer 
data channels. 

Because each of these two modula- 
tion techniques has certain advantages 
not enjoved by the other, and because 
the two are ip no way incompatible, 
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ae: 


Infrared Scanner Has ICBM Defense Application 


Infrared scanner for operation in the far infrared portion of the spectrum (10 to 100 
microns), has been developed by Martin Co. for possible application to ICBM defense or 


space vehicle guidance. 


The gyro-stabilized infrared scanner, which weighs 50 Ib. in model 


shown by I. E. Distelhorst, project engineer, emplovs a 12-in. aperture, highly sensitive 


supercooled detectors and extremely low-noise amplifiers 


This enables device to distinguish 


between objects with small differences in temperature at “distances in excess of the known 


current state of the art,” 


\cronutronic scientists propose ti n 
PAC\ELIM 


t reature 


them inte hvbrid 
the be 
each The resuiting systen 
should be able t | 

ind flexibility need b 

telemetry users during the 


Dine 


system which off 


or long I 

Each train of pulses transn 
consist of a sequence of amplitude 
ulated pulses followed by a 
binary coded pulses. The 
of the total train used f 
will be Icft to the discretio1 
dividual user quired f 
ticular telemetry problem 

If a specific telemetry tas} 
require any data with 
than 4%, the new svstem car 
erated as a purc PAM typ 
channels must provide extremely acc 
rate data, the entire pulse train can use 
PCM modulation 

The airborne equipment required for 
the new PACM-FM system 
differ only slightly from that now in 
use for PCM-FM, Link said. A gating 
device would be needed to bypass th 
PCM encoder to admit PAM sampk 


iCCula 


vould 
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according to Martin 


for digital input signals. Al 
irborne multiplexer would need 
controlled by a programmer bec 
PAM samples appear at a faste 
than PCM samples, Link noted 

By spite these several addition Link 
predicted that for most t 
hybrid PACM-FM 
equipment would be smaller and lighter 
than a pure PAM or PCM design 

The PACM-FM ground station 
also. differs onl light! 
from that now required for PCM and 
PAM telemetry svstems, and it would 
be less expensive than maintaining se] 


irate PCM and PAM ground stations 


ipplications th 


system urborm 


equipment 


) 


the PACM-FM vstem 


vould provide for only tw 


cls, one from pulse ampli 
trom pul 


modulation and on 


tude 
code modulation, but the svstem alway 

modified, if desired, to provid 
for several different PAM pulse length 
ind several different PCM word lengths 


can be 


to give additional levels of telemetering 
iccuracies. 

Acronutronic’s analysis of the new 
hybrid system, compared with a pure 


PAM or PCM telemetry system, indi- 
cates the following advantages for the 
PACM-I'M system 

@ Accuracy: Provides greater 
accuracies with maximum efficiency 

e Bandwidth: Equal to or less than 
either PAM or PCM 

@ Sensitivity: Threshold power 1s equal 
to or less than PAM or PCM for same 
task 

@ Frequency response: Matches PAM 
or PCM, subcommutation or 
super-commutation to obtain desired 
sampling rate and data accuracy 
@ Flexibility: Combines analog 
digital data in optimum format to suit 


range of 


using 


and 


data characteristics 

e Compatibility: Adapted to both ana 
log and digital inputs of varied accuracy 
and to analog and digital ground station 
equipment 

@ RF spectrum conservation: Optimum 
PAM and PCM to 
minimize spectrum used 

e Complexity: Comparable to that of 
multipl iccuracy PCM when both 
PAM and PCM data is handled, or to 
a PAM or PCM system when only 
PAM or PC M data is handled 

@ Rate of obsolescence: Should 

all user requirements predicted ror 


combination of 


decadk 
e Experience: Utilizes techniques com 
mon to both PAM and PCM 
e Cost: Less than for multiplicity of 
less flexible telemetry required 
to perform sam tasks 
Copies of Acronutronk 
summarizing the results of its three-vear 
been transmitted to 
societies with the 
their 
lelemetry 
Group of the Inter-Range In 
Later thi 
Telemetry Working Group 
exper mect with Aerospace In 
dustn Assn Aircraft Flight Test 
Radio Coordinating Council, which rep 
resent urcraft 
turer to discuss the proposed new 
PACM-FM system and its future impk 
mentation 
Barring sharp objections to the pro 
posed new system, IRIG’s Telemetn 
Working Group is expected to revise its 
recent! prepared Pulse Code Modula 
tion Iclemetry Standards to encompas 
the hvbrid PACM-FM system. This in 
turn must be approved by the parent 
IRIG when it mects later in the year 
These standards will spell out system 
ignal characteristics rather than attempt 
to define PACM equipment design 
specihcations 
Because both government and indus- 
try now have a very sizable investment 
in FM-FM telemetry equipment, it is 
expected that the switch to PACM, if 
adopted, will be on a gradual transition 
basis and that FM-FM will continue to 
find at least limited use. 


system 


final report 


investigation, have 
technical 
request that they submit 
ment v June 30 to the 
Working 
trumentation (Croup 


mer, the 


intereste 
com 


sum 


major missile manufac 
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DOPPLER detectors will beam microwave energy across runways and taxiways to detect presence of surface trafic while similar detectors 
in the approach zone will be directed upward to catch aircraft at altitudes up to 400 ft. Doppler detector system designed and delivered 
by Airborne Instruments Laboratory to Federal Aviation Agency is one of two techniques to be evaluated. 


Doppler, Loop Tested for Runway Control 


By Barry Miller evaluation at the FAA’s Nati runway. The other is the doppler de- 

tion Facilities Experimental Cent tection technique. While these two 

Atlantic City, N. J.—Tests of an ex- As part of TRACE, inf tion sensing techniques roughly parallel one 
perimental program for controlling similar to that provided | \ rt another in function, doppler detection 
traffic on airport runways and taxi strips Surface Detection Equipment (ASDI may be employed in the approach zone, 
ire slated to get under way here this will be displayed. The tw ffer as well as on the surface, to detect 
in that ASDE information the presence of aircraft before touch- 


month 
iutomatic control of |! down, so that the two could be re- 


The program, known as Taxiing and used for 
Routing of Aijrcraft Coordination guidance aids for the pilot garded as complementary techniques. 


Equipment (TRACE), is a research and PRACE information will be, "he magnetic induction loop system, 
development effort conducted by the to Al Hopkins, Jr., of FAA including sensing loops, electronic gear, 
‘ cabling and tower displays were sup- 

Two Techniques plied to the FAA by General Railway 
'wo basically different Signal Co., Rochester, and its subcon- 
for detecting the passage of ft tractor, Radio Corp. of America. Equip- 
on taxiways and runwat ment for the doppler sensing technique, 
examined under TRACE. One of t egarded as a subordinate effort, was 
utilizes a magnetic induct prepared by Airborne Instruments 
be- buried in the concrete surfa f th Laboratory, Inc., Deer Park, N. Y., 


Federal Aviation Agency's Bureau of 
Research and Development (AW Jan 
1959, p. 28). From it, an efficient 
ind safe method of routing aircraft, and 
perhaps other vehicles, between load- 
ing gates and active runways 1s expected 
to evolve 
Such a system is needed, it is 
lieved, to properly regulate growing 
trafic on existing airport surfaces 
Basic objectives of the TRACE pro- 
gram are to investigate the feasibility 
ind design of a system that would 
¢ Detect the presence of aircraft and 
other vehicles on selected portions of 
runways, extending into the approach 
zones, and taxiways 
¢ Display direction of travel, identity 
ind other pertinent data on each air- 
craft in prescribed areas to the airport 
controller 
@ Determine the action or direction 
necessary to obtain safe and expeditious 
flow of traffic 
¢ Display the necessary signals on the 
iirport to direct traffic flow in a desired 
manner 
RACE has progressed to the point 
where the necessary detection devices 
ilong with displays for the location and 
direction of aircraft and vehicle travel DISPLAY panel with scaled overlay of Atlantic City Airport will be used in conjunction 
have been delivered and are almost com with doppler detection techniques. Lighted arrows embedded in the scaled runways indicate 
pletely installed and made ready for presence and movement direction of an aircraft in the system. 
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DOPPLER units will respond to frequency 
shift in signal reflected from moving target 
which goes to zero when target is directly 
opposite from the unit. 


with the aid of Automatic Signal 
Division of Eastern Industries in Nor- 
walk, Conn. 

In the induction loop method, as 
FAA’s Hopkins explains it, the loop 
is tuned and a small amount of RI 
energy circulated in it. A_ vehicle, 
crossing over the loop, will have eddy 
currents induced in it. These currents 
will then disturb the loop’s magnetic 


field. 


Loop Detuning 


Detuning of the loop is detected 
in a sensor box located alongside the 
runway; a relay, which operates the 
control tower display, is tripped. Direc- 
tional information, Hopkins points out, 
is obtained when adjacent loops se- 
quentially indicate presence of a vehicle 
Thus, as an aircraft passes over onc 
loop, an indicator in the control tower 
display turns red. When the aircraft 
crosses the next loop, the original in- 
dicator light is canceled, the next one 
lights up. 

The loops in the runways, Hopkin 
says, will be about 100 ft. long and 10 
ft. wide. Installation of the loop wires 
was completed last fall. About 10,000 
ft. of runway and 20,000 ft. of taxi- 
ways are being equipped here. Most of 
the equipment is presently installed and 
the loops will soon be tuned 
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This induction loop sensing tech- 
nique is based on a phase shift pro- 
duced in the tuned loop. A_ sensor 
box embedded in the ground a few 
feet away from the runway translates 
phase shift changes into relay operation 
and electrical notice to the tower dis- 
play. 

RCA is responsibie for the sensing 
loops and associated gear, and General 
Railway has charge of 53 stem planning, 
tower display, cable plans and the relay 
networks 

To distinguish between the phase 
shift produced by weather changes, 
which exceed those due to passage of 
a vehicle, the system responds to the 
rate of change of phase shift, thus 
iccommodating itself to rapid changes 
caused by aircraft and ignoring th 
slower weather changes. The technique 
has successfully detected small aircraft, 
moving only at about 3 mph., Hopkins 
says. At the same time, the most rapid 
anticipated weather changes will not 
trip the relays 


Doppler Detection 


Airborne Instruments’ doppler detec- 
tion system has its own displays, as 
well as the small radio devices, operating 
in S band (2,455 mc.) which beam 
energy across the runway and detect 
the doppler energy shifts reflected from 
moving targets. Detectors are located 
at fixed intervals, perhaps 500 ft. apart, 
along the runway, and the area covered 
by each is referred to its block. As 
in the induction loop method, detec 
tion of an aircraft in a given block 
actuates a relay which will generate 
1 display 

Ihe doppler system being installed 
now at Atlantic Citv is a limited in 
stallation, covering only a portion of 
the airport and involving about 20 or 
22 dopplers, according to Joe Wood 
ward, section head in the Aviation Sys 
tems Research Department at Airborne 
Instruments. TRACE is only an experi- 
mental program, he points out, and a 
sample of the system should be suf- 
ficient for evaluation, especially be- 
cause the doppler detectors are port- 
able and will permit simulation of 
different situations 

Besides the dopplers installed along 
the runways and taxiways, three lines 
of detectors are to be located in the 
approach zone, extending out to the 
middle marker at about 3,500 ft., to 
pick up aircraft in the final approach 
Detecting aircraft in approach at alti 
tudes up to 400 ft. is a key feature of 
the doppler sensing technique, Wood- 
ward says. It will warn of an impend- 
ing aircraft landing, something the 
magnetic induction loop does not do 
Information supplied by these approach 
dopplers can be entered into  trafhc 
routing and scheduling equipment to 
determine the best taxi routing and to 


assure safety on a live runway that the 
aircraft will subsequently occupy 

Similarly, detectors located at the 
edge of the runway can pick up targets 
not in actual contact with the runway 
but up to 50 ft. above it This will 
guarantee inputs to the system, Wood- 
ward savs, in case the aircraft “floats” 
down the runwav before landing or 
in cases of a last minute wave-oft 


Other Advantages 


In addition to detecting 
on the approach, Woodward 
sensing technique 


aircraft 
be lieves 


the doppler ifters 


these advantages 

@ Installation without disrupting an air- 
port’s normal operating conditions 

e Kase of maintenance. 

It is, however, more subject to tng- 
rering by spurious targets, such as birds, 
than the induction loop method, he 
concedes 

The doppler units for this 
are idaptations of units de veloped for 
control svstems by Au- 
tomatic Signal Division. Individual 
units are 30 in. in height and can be 

ibout the same _ relative 
1 runway marker light. The 
dopplers are mounted on frangible 
couplings so that they can break off at 
the stem if struck by a plane’s landing 
gear. The approach unit is larger, pn- 

of the need for a larger 
intenna, Woodward savs 

Since only the radial component of 
target movement produces doppler 
shift, the shift goes to zero when the 
target is opposite one of the units 
Circuits in the units will accept only 
the low frequencies as the doppler shift 
ipproaches and departs for zero, Wood- 
ward reports. For the S-band carrier 
frequency of the doppler units, a radial 


stem 


vehicular trafhe 


installed at 


position 


mm irils hecatse 











RUNWAY doppler radar is about 38 in. 
high and can be installed at about same 
relative position as runway marker light. 
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Airborne Instruments and Aut 
yignal jointly tested the dopp 
vith the FAA at Newark, La G 
\tlantic City, MacArthur and | 
iirports before they were inst 
NAFEC. Individual runs with 
types of aircraft, from Piper 
to jet interceptors, as well as hel 
showed that aircraft can be det 
the approach zone, on or above 
face of a live runway or along t 
Wavs 
Not only its velocity of tra 
the large rotating blades of hel 
were extremely productive of 


™ OfGeErs 


Pease Serr 





O2 y 
FREQUENCY RATIO (PRS Fee! ignal Sonn 200 to 300 
CETUNING Out flight samples provided correcti 


wearer * a 
preliminary design princip] 


Iesif | | 
PHASE SOFT QUE 
TO mmcnart ng to Wo »dward 

light tests and evaluation at NAFEC 


DETUNING of magnetic induction loop 
should determine the optimum 


caused by aircraft and weather. . , , 5 
bety locks in the approa 
velocity of one knot produces 1 shift ive runway, taxiway and at i 


if about 8 ¢ p By restricting the audio ctions and demonstrate the 


bandwidth of the detectors to frequen- INICC f both svstems, with s 
cies below about 150 cps., Airborne types of aircraft under different I - ne 


Instruments engineers have made the conditions 


detectors sensitive to the desired dop , : 

; 7 © SP” Reducing Workload 

pier signals but insensitive to most 
yurces of interference, including in One objective of TRACI o 


teraction between units, Woodward re- ing to Al Hopkins it FAA 
} 


yorts radio-telephone needs, thus ; 

When a vehicle is detected, the unit frequ ncy hannels and redu AiResearch Minifan®* is an ex- 
ictuates ai relav. which signals the vorkload of the controller \ t tremely high performance 400-cycle 
presence of a vehicle in its block back — part f TRACE mav call fo: AC motor-driven fan used for cooling 
to the display. Logic circuitry in the of signal lights, located at , t airborne or ground electronic and 
display system will indicate the travel points along the runways ¢ electrical equipment. Model shown 
direction and block position. For ex- the controller with a manual has a flow capacity of 53.5 cfm at a 
ample, as an aircraft passes the first guiding the pilot. Event pressure s18¢ of 3.44 H,0, and 

boundary detector in the approach manual operation roqusres only 69 watts. = 
zone the relay is tripped and the fact in automatic sequence. Or Minifan operates up to 125 C. 
, ambient. Its size and weight make it 
ideal for spot cooling, cold plates or 
as a cooling package component. 


recorded in the central logic circuit might be furnished by a 
When the ai.craft passes the second in the cockpit, although th 

The fan can also be repaired, greatly 
increasing its service life. 


could be 1 


boundary the logic circuit knows it is anticipated because any type 
in the second block and consequently 1s expected to be accommo 
its direction is established. An arrow non-cooperative basis 

light in the display, located in the Che equipment to be evaluat Range of Specifications 

ippropriate point of an overlay replica however, does not include an 

of the airport runways and taxiways, means of signaling pilots so that Volume flow: 21.5 to 53.5 cfm 
is lighted to show block occupancy and tclephone presumably will be Pressure rise: .6 to 3.44 H2O 


ivel. This sequence light With adaptation, ultrasoni Speed: 10,500 to 22,500 rpm 


direction of tt 
ing with arrows continues to spot:the now made by General Railway f Single, two or three phase 
block in which the aircraft is located, head control of vehicular trafh power 
ind continues indefinitely as the air- ing lots might be employed lil Power: 16 to 69 watts 
craft lands and enters the taxiway plers as cross runway sensors, a Standard or high slip motors 
system spoke man says Weight: .36 to .48 Ib. 
; Ultrasonic and doppler detect 
Display Features be comparable in size t i A world leader in the design and 
Other features of the Airborne In- maintenance and _ installation manufacture of heat exchangers, fans 
struments display include ing to the firm and controls, AiResearch can assume 
e Time-delay circuit which flashes the The magnetic lo complete cooling system responsibil- 
directional arrow if the adjacent bound- nique might be economical! ity. Your inquiries are invited. 
iry is not passed in a prescribed time; at small airports which have int 
¢ Bi-directional arrow flashing if a target runways with the intersection 


i? 


crosses the runway boundary without at some distance from the con 
having entered at the approach end; loop would be embedded in ae 
. : wee (€-7.\ 1-1 342 CORPORATION 
e Runway monitor which can alert the wav before and after the inter re 
operator to the presence of an aircraft The display—a simple cross with four 
crossing the taxiway into the last run lights, each one corresponding AiResearch Manufacturing Division 


way boundary while another aircraft of the four loops—would give 
is in the approach zone or on the run- troller a quick indication of traff t Los Angeles 45, California 


the intersection. NNR = A EE ERE EERE PI SI 


» trad ok 





way 
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_t MAY 2nd 
ANNOUNCING us OFFICIAL 


AIR 
TRANSPORT 


FACTS 
AND 


FIGURES 


AVIATION WEEK has been officially designated 


to publish in its May 2 issue the 21st edition of “Air Trans- 
port Facts & Figures’, a publication of the Air Transport 
Association. “Facts & Figures” contains the official operat- 
ing statistics of Association members and will detail the 
impressive picture of air transport industry progress 


AVIATION WEEK’s transport editorial department will sup- 
plement “Facts & Figures” with staff articles covering key 
subjects on airline and air transport development 
Jet Transports + Operations 
Maintenance + Financial Trends 

Here is an opportunity to advertise in an issue that will 
receive the attention of air transport industry men through- 
out the year. If your business is equipment, materials or 
services for air transportation, this is one issue to schedule 
today. Regular advertising rates apply. 





Circulation: ABC Net Paid — December 1959 — 75,668 
Current issue paid — 78,550 





ond pente Technolog y 


A McGraw-Hill Publication, (Jf) 330 West 42nd Street, New York 36, New York E> 





PRODUCTION order is fed into operations control transmitter by Frank Eskrow, Norair 


manufacturing control dispatcher. Order replaces several reports prepared manually. 


Automated Production Control 
To Reduce Man Hours, Paperwork 


Hawthorne, Calif—Northrop Corp.'s 
Norair Division is installing a system 
which will automatically process more 
than 45,000 production orders daily, 
to control costs, meet schedules and 
deliver finished parts 

Scheduled for operation this month 
Norair’s Automated Operations Con 
trol system will utilize Friden Corp.'s 
Collectadata units placed throughout 
the division’s manufacturing area to 
feed data to an IBM 704 computer in 
the Computing and Datamation 
Center. Eliminating many clerical 
functions of shopworkers and foremen, 
the system will automatically produce 
reports on production, performance and 
labor, and ensure control over location 
ind movement of production orders 

Information will be clectronically re 
layed by 97 transmitter units to a 
central receiving unit, which auto- 
matically transfers the information to 
paper tape. The paper tape is trans- 
ferred to the Computing and Datama- 
tion Center which converts the 
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information to punched cards an 
Magnetic tap 
omput 


to magnetic tape 
IBM 704 
processes the data and relavs 
sults back to magnetic tape 
then fed to a high-speed print 
produce the desired report 
Each transmitter in the man 

ing area automaticall\ 
tion, serial number of the pr 
order, sign-in and sign-out of 
and the number of th« 
order Recei 


1utomatic 


fed to an 


re port 


ee 
ploye, 
issigned to the 
equipped with an 
system that prevents a transmuitt 
starting simultaneously with an 
breaking in while another is oper 
An automatic time code emitter 
time of each transmittal 

The control system produce 
shortage and aging reports dail 
production order status, shop lo 
labor, shortage and sales order cl 
reports weekly. Elimination of 
clerical functions of shopworkers 


save more than 425 man hours dail’ 





RCA VICTOR, CANADA 
Introduces a 


NEW-TYPE 
ENCAPSULATED 
SILICON JUNCTION 


Alpha 


Detector 





© be 
Available in sample quantities 


® Optimum Geometry 
@ High Resolution 
@ Large Area Detection 


A product of the Research Laboratories 
of RCA Victor in Montreal, this silicon 
junction alpha detector is a small, rug- 
ged “solid state ionization chamber” 
capable of detecting individual alpha 
particles of energy 0.5 Mev or more. It 
can be used as a proportional counter 
over a range of approximately 1.5 to 10 
Mev with excellent linearity and a resolu- 
tion of better than 1% at 5 Mev. Also use- 
ful for protons, deuterons and heavy ions. 


TYPE Cc 





Detecting 


2 
poe 20mm 





Monimum 
Operating 50v 
Voltage 








Resolution 
for SMev 
o-Particles 














Inquiries invited: Write 

Director of Research, 

RCA VICTOR, Research Laboratories, 
Montreal 30, Canada. 


THE MOST TRUSTED NAME IN ELECTRONICS 


@ RCA VICTOR COMPANY, LTD. 
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Result: Bird away an 


Pioneering by Nortronics’ Precision Product 

De partme nt in the field of na wation and stahili ation 
systems has created unique career opportunities in 
advanced desiqn, p oduction and application 


engineering, 


PRECISION PROOUCTS DEPARTMENT 


€) norrronics mechan 


Highway #46 2486 Huntington Drive 
! NORTHROP CORPORATION Teterboro, New Jersey San Marino, California 





SAC Has World-Wide 
Air-Ground Voice Link 


Dallas, Tex.—“Short Order,” a high- 
frequency single sideband system pro- 
viding positive direct voice communi 
cation between Strategic Air Command 
bases and its airborne aircraft anywhere 
in the world, was formally inaugurated 
at Offutt AFB, Omaha, Neb., recently 
by SAC Vice Commander Lt. Gen 
Francis H. Griswold 

I'wo Short Order sites, one at Offutt 
and one at Barksdale AFB, Shreveport, 
Iwo others, one at 
Westover AFB, Mass., and March AFB, 
Calif., are being built. Any one of the 
sites is designed as a wholly independent 
operation permitting instantaneous com- 
munication anywhere in the world 

Basically, cach site comprises a 172-ft 
W ullenweber antenna, measuring 
500 ft. across the center, plus 15 single 
sideband transmitter and receiver an- 
increase the SAC 
ground-to-air communications svstem 
from 500 watts to 45,000-watt capacity 
Short Order provides air-to-ground com 
munications for inflight emergencies 

The system was engincered and 
installed by Alpha Corp., Dallas, with 
equipment manufactured by Collins 
Radio Co., Dallas, and Cedar Rapids, 
lowa. Alpha is Collins’ 
agement subsidiary 

Short Order was 
USAI 


declined to comment on the 


La., are activated 


tennas, which 


system man- 


authorized — by 
Although Alpha 


contract 


two years ago 


umount, indications are that cost of 


the system is just over $8 million 





canna 
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2p 
> Paramp Tracks Pioneer V—National 
Acronautics and Space Administration 
perated a beam parametric amplifier, 
Zenith Corp., in conjunction 
with 16-ft. dish at Blossom Point, Md., 
in tracking the Pioneer V Venus probx 
Successful field tests of another Zenith 
paramp in an L-band radar at Rome 


Air Development Center were reported 
AW Mar. 21, p. 73) 








made br 


recenth 


> Researching Cryo Bolometer—Inves 
tigation of a superconducting bolometer 
AW Mar. 28, p. 72), capable of re- 
ponding to very low RF fields, is under 
way at Franklin Institute in Phila 


The following Filter Center items 
ire compiled from reports and informal 
discussions at the 1960 Institute of 
Radio Engineers International Conven 


tion held in New York City 


P Tattooed Transducers—To reheve dis 
comfort caused by probes inserted under 
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the skin of a man in spac 
may tattoo transducers and 
onto the skin of a human to ai 
stations in monitoring human 
in space flight, according to | 
vev, Radiation, Inc 


P Signal Corps Research—|n 
component research and De 
at the U. S. Arniy Signal Re 
Development Laboratory, Col 
these ite 


Monmout! 


Rouge mentioned 
terest at the Ft 
tory 

@ Missile Maser (ammonia bea 
14 in. high and capable of 
for more than 8 hr 
tion, which has been tested un 
accelerations up to 30g with ar 
frequency deviation of less th 
in 10” 

e Cesium beam frequency 
with deviations of one part 
These clocks may be used 
Project WOSAC (World W 
chronization of Atomic Clock 
of the feasibility of a univ 
standard, which could be us« 
sile tracking and guidance 

e Solar cells, 


with phosphorous, with effici 


p-type icon 


sistently greater than 12 

e¢ High frequency transistors, 
at 6,000 mc. and power tran 
pable of 3 watts at 70 mc. A 
transistor at 100 me. is exp 
year 


in sealed-off 


> Molecular Computer Confirmed—R 


port that Texas Instrument 
contract from the Air | 
’ 


in airborne digital computer 


lecular electronic techniqu 
out (AW Feb. §, p 79) wa 
by Col. William S. Heavner 
Patterson AFB in a talk at 
Convention. Completel 


omputer is expected in | 


> More Micromin Programs Cor 


Another cluster of firms is ex 


‘ 


introduce microminiaturiza 
grams sometime this vear. A 
new entrants will be Thomp 
Wooldridge and ITT Laborat 
P Solid-Circuits Available—S 
cuits, semiconductors which 
complete circuit functions 

30, 1958, p 33) are offered 
cially by Texas Instruments, | 
a dozen different types of 

been produced for variou 
the most widel 
first to be 


used type 
ivailable \ 
cuits already produced by T] 


made 


implifiers, inverters, oscillat 
“and” and “or” gates, “not 
multivibrators, shift registers 
arv counters. Full adder 


costing near $18,000, was 


ing— 


= 














po-si'tion 


A NOTE FOR TALENTED 
ENGINEERS: 

We invite your inquiry as to 
important positions that exist at 
Nortronics’ Precision Products 
Department (formerly the 
Military Products Division 

of American-Standard). 


Plan your future with 
Nortronics’ Norwood team and 
stimulate your professional 
growth. If you can qualify in 
one of several electro-mechanical 
areas you will work on 
challenging programs with 
professionally dedicated 
associates. 


FOOTNOTE: Excellent salaries 
for qualified engineers in both 
our Systems and 

Components Groups. 


Contact E. P. REARDON, 
NORTRONICS Precision 
Products Department, 
Norwood, Massachusetts 


€@ worrronics 


A Division of NORTHROP CORPORATION 





What is the one sure way to determine fatigue strength? 
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The problem of fatigue life in high- 
strength bolts is complex, challenging 
... and critical. Certainly the success 
of aerospace projects often hinges on 
whether bolts hold. That’s why we 
feel that a clearer insight into fatigue 
on the part of all involved in specify- 
ing fasteners is extremely important. 


Tensile load fluctuates 

In most applications the tensile load 
on a bolt does not remain static. It 
fluctuates because of the operation 
of the mechanism. These changing 
loads can cause fatigue fractures in 
the bolt. To illustrate: if a constant 
load of 14,000 Ib. is applied to a 
fastener with an ultimate strength of, 
say, 28,000 lIb., it will hold indef- 
initely without failure. However, if 
the same load is applied and removed 
many times, the part will eventually 
fail due to fatigue. 


Destructive testing 

Destructive testing is the only sure 
way to determine fatigue character- 
istics. The bolt must be broken. Then 
we know its fatigue properties. 

This testing must be ceaseless... 
ruthless . . . an integral part of the 
production process. We must destroy 
enough of each lot so that we can be 
assured of the fatigue strength of the 
others. Here at SPS in a lot of 100 
high-strength aircraft bolts we fatigue- 
test five to destruction (in addition 
to destructive testing for tensile and 
shear strengths). If these five measure 
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up, we are confident that the other 95 
are highly reliable. 


Testing equipment 

Mention of just some of the equip- 
ment in the SPS laboratories for 
advanced fastener research should 
give you some idea of the many com- 
plex and powerful machines required. 


We operate twelve Krouse direct 
stress fatigue machines — 3000, 5000, 
15,000 and 60,000 lb. Loads are con- 
trolled by electrical resistant strain 
gages and other electronic equipment, 
such as oscillographs. To insure ac- 
curate results, we calibrate them with 
proving rings certified by the National 
Bureau of Standards. 





Krouse Amsler 


‘lo obtain answers in less time, we 
use several Amsler fatigue machines 
like the one shown at bottom of col- 
umn 2. By cross-checking the results 
obtained on one testing machine 
against those from another, or several 
others if necessary, we can be certain 
of the accuracy of our findings. 


Schenck 


For fatigue testing large-diameter 
fasteners, we operate a 145,000 Ib. 
Schenck machine, one of two in the 
U.S. used for certifying bolts (the 
other serves the Air Force), and 
a 250,000 Ib. 

Amsler—largest 
fatigue machine 
in this country 
used exclusively 
for fasteners... 
with capabili- 
ties beyond pres- 
ent day utiliza- 
tion, in ane 
ticipation of 
strength -to- 
ratios 
come, 


weight 
yet to 
Amsiler—250.000 Ib. 

Implications 

High-strength fasteners with reliable 
fatigue life can be produced only by 
a manufacturer with a complete test 
facility. A user of these bolts lacking 
the equipment to test them should 
not be buying them from a manufac- 
turer who also cannot certify their 
fatigue strength. 

So we say evaluate your source 
of supply very, very carefully. Can 
he honestly—and authoritatively 
—assure you that his bolts will not 
fail from fatigue? 


AIRCRAFT / MISSILE Division 


JENKINTOWN 3, PENNSYLVANIA 
SANTA ANA, CALIF. 


Reprints of this message ore available 


where reliability replaces probability 





Arma Division, American Bosch Arma 
Corp. 


> Microminiaturized Component Whis- 
pers—Among the microminiaturized 
components which were not openly dis- 
played at the IRE Show but which 
were discussed privately among manu- 
facturers and potential customers were: 
¢ Line of encapsulated, miniature sili- 
con mesa transistors, packaged in cases 
considerably smaller than the TO18, 
ind expected to be marketed by Texas 
Instruments later this year. 

¢ Multiple connectors, with contacts 
eparated by 0.05 in., to be introduced 
this year by Amphenol-Borg Electronics 
Cor ) 

* _ transistors, made by 
lransitron Electronic Corp., to be made 
ivailable within three months. 

e Microminiature MADT transistors, 
by Philco Corp., to be available on 
sample basis in the fall. 


> Shows Outside a Show—Huge spill- 
wer of manufacturers from New York's 
Coliseum was apparent again this year 
IRE show has become too large for the 
Coliseum with many firms getting in- 
idequate or no display space at all, or 
not accepting what was available to 
them, or deciding on other or addi 
tional means of reaching 80,000 antici- 
pated registrants. Some companies sup 
plemented their Coliseum displays with 
private or semipublic lectures on their 
wn products or research, and displayed 
their wares in hotels around town where 
they had more elbow room and were 
iway from the hustle and bustle of the 
Coliseum. Among these “shows away 
from the show,” were Fairchild Semi 
onductor lectures on its new micro 
logic circuit elements (AW Feb. 22, 
p. 75), Burroughs’ display and discus 
ion of its Macro Module (AW Mar 
21, p. 67) and Fluxlok programs, Litton 
Industries’ lectures, and U. S. Semcor 
technical seminars 


> Memory Showing Confirmed—Thin 
film memory planes which can store 160 
bits and can be incorporated into ran- 
lom ICCCSS mcmor;rcs having cvcle 
times of 0.2 microseconds were dis 
played by Burroughs Corp. A 1 mc 
nemory was demonstrated, confirming 
report (AW Feb. 22, p. 75) that firm 
vould demonstrate feasibility of thin 
film memory at IRE or Naecon 


> Souvenir Hunters—Souvenir hunters 
swallowing up free literature, promo 
tional material and in some cases expen 
ive equipment, mingled with other 
viewers at the Coliseum. Varo Mfg 
Co. was one victim. The Texas com- 
pany lost a miniature receiver which it 
was using in demonstrating a 27-mc 
molectronic transmitter. 
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ACOUSTICA ULTRASONIC 
CLEANING REPLACES 
OLDER METHODS! 


Texas Instruments, Martin Company, 
Bell Telephone Laboratories and many 
other firms are turning to Acoustica 
for better cleaning ultrasonically! 


Now you can clean better and faster. In seconds—all dirt, 
dust, and soils are “cavitated” away ultrasonically. No 
scrubbing, no disassembling, maintenance costs are 
sharply reduced. Acoustica ultrasonic systems are appli- 
cation tested and certified for your particular needs. Send 
for details of complete Acoustica line of the most 
advanced ultrasonic — and cleaning chemicals. 
Acoustica Associates, Inc., Fairchild Court, Plainview, 
N. Y., 10400 Aviation Blvd., Los Angeles, Calif. 


arIFlED 
CERT 
1 gppLicavions 


Loo” 


AC ous ica 


ULTRASONIC CLEANING SYSTEMS 
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LANDING RUN on an Alpine glacier usually ab near rocks or a high wall of ice. 


Glacier Landing Technique Developed 


HERMANN GEIGER, Swiss alpine rescue 
pilot, made his first successful mountain 
landing in 1952. He learned gliding in 1936 
and qualified as a powered-flight pilot in 
1938. He is 46 years old. 
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By Edith Walford 


Sion, Switzerland—Demand f 
round airlifts for tourists and 
Switzerland m the 
ing to an Alpine pilot 
team, has saved mort 
lives a 1958 

Che pilot is Hermann Geig 

vo Swis have pio 

glacier landing technique. ‘Th 
is Fredy Wissel, of St. Moritz 
telier and pilot of a Piper Cub 
ssful landing on the 
ged Corviglia, near St. Moritz, in 19 

Most of the rescue missions are cart 

with Piper Cub and Super 

pe aircraft, but when condition 
ire more than normally complicated, a 
Bell 47] helicopter is used. For jarger 
scale operations, a six-seat Pilatus Porter 
uircraft will shortly go into service. Pt 
sibly a second Porter will be added t 
the fleet 

Like Wissel, Geiger was well prepared 
achieved his first su ful 
Kanderfirn in the Ber 
Ye iT 


snow be una 


increas 
who, 


rescuc 


n hen ils whe 


made a succe 


ried out 
Piper type 


W“ he n he 


landing on the 
nese Oberland on May 10, 195 
of study of the structure of 
peaks, the influence of 


weather conditions in mountainous re- 


wind and 


Takeoff is planned before landing is attempted 


well thorough gliding exper 
the study of the landing and 
hnique of birds all 
ultimate succe 


contrib 


ull-time ind three 

rk with Geiger on the various 

from the’ ‘Sion Acro Clu 
mechanic is employed 


ince work 


part-time 
I 


issigninent 

One full-time 
mainten 
Varied Assignments 


Assignments 
flights for tourists; 


include ghtsecing 
uirlifting skiers pre 
ferring a flight to the usual lift mde 
lropping food, particularly fresh vege 
tables and fruit, to hotel and 
rants; delivering building materials 
machinery or any other urgently 1 
quired supplies to workmen engaged on 
mstruction for Switzerland’s vast 
chemes; dropping fuel 
the Alpine Club's huts, and 
for the tranded and _ starving 
hamois and sheep when ice or ava- 
lanches prevent them from finding their 
wn food 
The hay is paid for out of some of 
the proceeds of Geiger’s lecture tours 
ind partly by private donations and 
Government subsidies. 
The picking up or delivery of mail, 


restau 
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BUSINESS 
FLYING 


the flying of a doctor or midwife to an 
emergency case in any isolated moun- 
tain village are all jobs included in 
Geiger’s daily work schedule. They are 
charged on a flight-hour basis of the air- 
craft used for the individual missions 





Top Priority 

But the Alpine rescue of the trapped 
injured is always given priority. Like 
ill mountain guides, Geiger is con- 
tantly on call for any emergency, on 
Sundays and holidays and during the 
normal working week. 

He recently added another job to his 
regular assignments: the transport by 
he licopter of the special cheeses made 
m the mountains surrounding Sion to 
their distribution centers in the valley 
Previously, these cheeses were damaged 
n route down the rough mountain 
roads by mule or other surface means 
By helicopter, they now reach their des- 
tination in perfect condition and in a 
fraction of the time normally required 

Aircraft at Geiger’s disposal for these 
various assignments are the property of 
the Acro Club. The flect includes one 
Cessna 170B, three 90 hp. Piper Cubs, 
two 150 hp. Super Pipers and on 
Pilatus Porter aircraft, in addition to 
me 100 hp. Biicker Jungmann biplane 
ind one Bell 47] helicopter 

The Cessna 170B is used for year- 
round sightsecing trips to the Nendaz 
Alp, but more frequently to the popu- 
lar Matterhorn region (14,596 ft.) 
Riffelberg/Zermatt is only served dur- 
ing the peak skiing season and Montana 
ind Schwarzberg are the only two re- 
orts served throughout the winter, 
weather permitting, on a daily basis. 

Last winter, Geiger extended these 
flights to include Scheidegg near the 
Jungfraujoch, Blumental near Miirren 
ind Lac de Veaux near Verbier. This 
winter, the ski airlift includes Leysen 
as well. 


Airport Lack 


In view of the demand for year-round 
irlift services, Geiger says he would like 
to see his own operation extended to 
many more Alpine resorts. But local 
wuthorities have been slow to grasp the 
value to their tourist trade of such an 
1ir service. As yet, little or nothing has 
been done to provide the small landing 
ireas required, let alone to help promote 
such an airlift in other ways. 

Nor has Geiger yet established any 
regular tie-in service with Switzerland’s 
main airports, but he can provide flights 
of this kind on request. The cost of 
picking up three passengers in the 
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SION AERO CLUB bought the first production new Pilatus Porter in 
After certification the plane will be used for large-scale rescue operations. 


tm tp FS 
ae — i 


PILATUS PORTER 


expedition to Nepal and will drop supplies and make glacier landings. Bell 47J (below) is 
used for difficult rescue work, and has been used to deliver supplies to construction sites in 
terrain where it is not possible or practical to land planes. 





AZTEC. Newest, fastest, larger Piper executive plane. 
CO Cruises over 200 mph with five passengers, in luxurious 
comfort. Powered by two 250 hp Lycoming engines. Selected 
by U.S. Navy as utility transport. $49,500. 


PICK THE PIPER 


suits yo 


r— APACHE. World's most popular executive twin. Carries 4 
or 5 passengers in big, quiet, roomy cabin. Cruises over 
170 mph; has cruising range of up to 1250 miles. Powered by 


two 160 hp Lycoming engines. $36,990, 


that 


needs 


THERE'S A PERFECT PIPER FOR ANY BUSINESS OR PLEASURE PURPOSE 


r— COMANCHE 250. World's most widely 
LJ purchased high performance single- 
engine business plane. Over 180 mph cruise 
with 250 hp Lycoming. Boasts biggest, room- 
iest cabin in class. Holds Class 4 world dis- 
tance record—7668 miles! $19,800. 


0 TRI-PACER. Fastest inthe low-cost 4-place 

field. Cruises 138 mph with new optional 
speed fairings. Combines most features to 
make flying easy—simplified controls, Hydra- 
sorb tricycle gear. $9,345. 


WHAT PIPER SUITS YOU BEST? 
See your Piper dealer in the Yellow Pages 


or check the brochure you wish. 


PIPER 


AIRCRAFT CORPORATION 
LOCK HAVEN, PA. 


> < 


r— COMANCHE 180. Tops for economical 
“—/ transportation, cruises 160 mph with 
180 hp Lycoming. Like Comanche 250 has 
many advanced aerodynamic features—lami- 
nar-flow wing, single-piece stabilator. Holds 
Class 3 record—6959 miles! $15,800. 


ea 


fr) CARIBBEAN. Lowest cost 4-place plane, 

with 150 hp Lycoming. Has same fine 
features as Tri-Pacer, cruises over 130 mph. 
ideal for operators, flying clubs, business- 
men. $8,795 — as little as $248 per month. 


r—) PAWNEE. World's first airplane designed 

solely for application of agricultural 
chemicals to go into volume production. Com- 
bines many special safety features. Has high 
efficiency dispersal equipment for dust or 
spray. $8,995. 


SUPER CUB. Modern version of one of 

world’s most famous airplanes. Trainer 
model has 90 hp Continental; 150 hp model 
widely used for patrol, mountain rescue, hun- 
dreds of other uses. $6,145. 


. 





PIPER AIRCRAFT CORPORATION, LOCK HAVEN, PA. 
Please send me the following literature: 

Comanche 250 

Tri-Pacer () Pawnee 

CL) Caribbean 


C) Aztec 
() Apache 
(J Comanche 180 


NAME 


[) Super Cub 


DL All models 





ADDRESS. 














Cessna 170B at Geneva Airport, for ex 
ample, and flying them to St. Moritz 
is about $110. In the Pilatus Porter, 
which accommodates six passengers in 
addition to the pilot, the same flight 
will exactly double that figure. 

Balair of Basle, Alpa-Heliswiss of 
Bern, Intropa Flug A. G. of Zurich and 
the Zurich Aero Club provide either 
shuttle services or charter flights or 
both, but so far on a limited scale only 
Balair operates Cessna 180 aircraft from 
Basle Airport to several Swiss skiing re 
sorts and Douglas DC4 and Vickers 
Viking charter services to other parts of 
Europe 

Alpa-Heliswiss, with six Bell 47G 
helicopters, flies skiers to Gstaad and St. 
Moritz from Bern and Intropa Flug 
\. G., latest competitor among the 
Swiss charter companics, offers shuttle 
services for skiers between Zurich and 
St. Moritz and charter flights to any 
part of Europe in Cessna 180 and 
Cessna 310B aircraft. Cost of the 
Zurich-St. Moritz flight is about $95 
x $340 respectively 


Taxi Service 


Zurich Aero Club provides a number 
of year-round sightseeing and acro-taxi 
services to foreign as well as popular 
Swiss tourist centers. But, in Geiger’s 
view, there is room for many more 
SCTVICES 

The Piper Cub aircraft, the same 


type with which he achieved his first 
successes, occupies a special place in his 


estimation. He uses them for almost 
everything, including pilot training. 


training courses 


He runs the wa 
‘I instruction 


single-handed. 1eoretical 
is given in a large room set aside for 
this purpose in the Sion Aero Club's 
office building. In addition to many 
Swiss air force pilots, Geiger has 
trained an increasing number from the 
Austrian, Italian and Spanish air forces 
and this year, for the Fest time, an in- 
quiry has been received from the French 
air force. 

Courses for private pilots—about 10 
at a time—are on the increase at Sion 
and the time is approaching when 
Geiger will need additional help to carry 
some of the work load. 

Following the Geiger pattern, the 
Swiss Air Ministry, since 1954, has pro- 
vided courses for pilot instructors to 
learn the glacier landing techniq Or- 
ganized under the supervision of Col 
Thiébaud, head of the Swiss Flight Po- 
lice, the aim is to have a number of 
skilled pilots capable of carrying out 
Alpine rescue missions throughout 
Switzerland 

Geiger’s rescue teams are Sion and 
Dixence Alpine Club members (with 
search dogs) who, like a local volunteer 
fire department, work on a intary 
basis. Geiger charges his clients only 
for the flight hours and not for the time 
spent in searching and rescuing 
ing first aid 

The Super Piper aircraft used 
ble of carrying cither a patient 
stretcher or a 330-Ib. load, o 
adult plus 110 Ib. in addition t 
pilot, are employed chiefly for 
rescue work. To give this plane a 


ll 


ceiling, Geiger has removed the starter 
and some other electrical equipment 
weighing in all about 65 Ib. 

Empty weight thus has been reduced 
to about 1,100 Ib. so that the pilot can 
maneuver the plane into position on 
the ground unaided. The high wing al- 
lows the pilot to land on uneven ground 
with little risk of damage. Maximum 
speed is 125 mph., minimum speed 30 
mph., and cruising speed, with supply- 
dropping container or skis, 95 mph. 

To reduce the Super Piper’s engine 
temperature when heavily loaded and 
climbing at its maximum rate, Geiger 
has shortened the exhaust pipe and 
fitted sheets of aluminum to improve 
the air stream between the cooling fins. 
He explained he adapted this procedure 
from Max Conrad, who crossed the 
Atlantic in 1953 and 1954—among 
many other long-distance flights—in a 
four-seater Super Piper plane. 


Porter Operations 


Last October, the first production 
model of the new Swiss Pilatus Porter 
multi-purpose plane (AW June 15, 
1959, p. 101) was added to Geiger’s 
fleet. So far, he has made about 100 
successful trial landings with this air- 
craft. Pending Swiss Air Ministry 
certification, expected shortly, the 
Porter is being used for hay-dropping 
to chamois and sheep. 

After certification, the plane will be 
used for all major rescue operations. 
Interior provides room for two rescue 
teams, each made up of two search dogs 
and their two leaders, and the pilot, 


National Distillers’ Sheond Grummen Galletvoum 


Second Grumman Gulfstream turboprop executive transport purchased by National Distillers & Chemical Corp., New York, is shown at 
Westchester County Airport. Corporation’s first Gulfstream was delivered last September. Final modification of this Gulfstream 
was completed by Howard Aero, Inc., San Antonio, Tex.; communication and navigation equipment was installed by Smith-Meeker Engi- 


neering Co., Teterboro Airport, N. J. 
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Powerplants are two Rolls-Royce RDa 


7/2 turboprops. 
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These weather items prepared in consultation with the United States Weather Bureau 


TRANSCRIBED 
T cal rove 
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HE U.S. Weather Bureau and FAA's latest innovation FAA-ATCS Stations and their broadcasting frequencies 
a low and medium frequency aircraft weather reporting 


service—is a real boon to VFR planning and flight safety! Chicago (Joliet), H.....350 & 257 KC | °Cleveland, Ohio 06 


indianapolis, ind... 266 KC Denver, Col... . 379 KC 
Now pilots can tune in on the 200 to 400 KC frequency Los Angeles, Calif 332 KC Fort Worth, Texas 365 KC 
(L/MF range or H facility) and receive the latest meteoro- New York, N.Y... 209 KC Pittsburgh, Pa 254 KC 
logical and Notice to Airmen data. Even owners of the small, Washington, 0. C 332 KC | Boise, Idaho 359 KC 
relatively inexpensive 3 to 4 wave-band radios covering these sto", Mass = | Sao * — 
Frequencies can pick up this important information. These eae 
taped reports and forecasts are presently broadcast continu- 

ously by FAA-ATCS stations in 12 cities across the country 

After identifying itself, the station gives the weather condi- 

tions for a radius of 250 miles, pilot reports (PIREPS), wind 

aloft data and radar reports, when available—plus reports 

on actual weather at selected locations within a 400-mile 

radius. The pilot is kept informed of the fronts and pressure 

systems for the following 6 to 12 hours, small aircraft warn- M OB ILJ ET FUELS 

ings in effect in the next 2 hours, and forecasts of significant 
area and route weather for the subsequent 8 to 12 hours. 


Experienced pilots use all of the up-to-date methods that M OBILGAS AIRCRAFT 


assure safe, sure flights. That's why so many choose quality 
Mobil products . . . fuels and lubricants that are a result of 
progressive research and the most modern technology M OBILOIL A ERO 

products of unsurpassed performance and dependability! As 

always... You're Miles Ahead with Mobil! MOBIL OIL COMPANY, 150 East 42nd Street. New York 17. N.Y. 











plus first aid kit. Without skis, which 
weigh 220 Ib., the Porter's ceiling is 
20,300 ft.; with skis fitted it is 16,400 
ft. 

The Sion Aero Club plans to pur- 
chase a second model of this type 
shortly. 

More complicated rescue missions 
usually are accomplished with the Bell 
47} helicopter, but it is also used for 
delivering a wide variety of supplies to 
workmen in difficult terrain. One ex 
imple of this kind was last year when 
tools and other equipment had to be 
flown to engineers engaged in testing 
the rock foundations on which to build 
i new dam on the Aletsch glacier. Work 
was in progress on the steep slope of 
i deep ravine 

Supplies were being held up by the 
liffculty of reaching the spot on foot 
ind Geiger was called in to help. \ 
temporary wooden platform was con- 
structed on iron pile supports dnven 
deep into the rock face as a landing 
‘tage for the helicopter. Geiger de 
livered in one day the equipment that 
had previously taken about two weeks 
by mule delivery 


Landing Hozard 


Che Bell 47], providing room for the 
pilot, two stretchers and a doctor or 
midwife, also is used for various emer 
gency cases where rocky or otherwise 
ibnormally uneven surfaces make it 
inadvisable to land other aircraft 

Che Bicker Jungmann biplane, built 
by Bicker of Berlin-Charlottenburg, 
Germany, and produced under heense 
in Switzerland by Flug-und Fahrzeug 
werke A. G., Altenrhein, is used for 
pilot acrobatic training only. 

Cost per flying hour of each of the 
iircraft used is: Cessna 170B, $30; 
Pilatus Porter, $60; Piper Cub, $15; 


to taxi the plane to the best spot 
The pilot therefore plan 
takeoff even before he makes his | 


takeoff. 


ing. 

It is essential to judge the in 
tion of the slope As with water 
ings, it is difficult to estimate al 
visually 

To do all this, the chosen 
ing area must be flown 
peatedly from different direction 
ipproach is a slow glide, check 
uirspeed indicator, watching th 
tude and adapting to the ent 


of view outside the aircraft 


Touchdown Technique 


Touchdown is the same as 
airfield if the glacier is level. But 
it is inclined at 5 or 10 d 
pilot must maintain higher spec 
ing down, then throttle back 
ind put the plane in position 
to the slope it about 6 to 9 ft 
the ground 
cutting speed by 
maintaining cnou 


} 


+} 


Then he lowers th 
ipproximat 
mph while 
and pulls the aircraft up the 
full power to the spot picked f 
down 

Now he throttles back, th 
touches down and after the sk 
made contact with the surface 
to the top of the slope. He p 
the plane at the far end of th 


taf 


ivailable, because all of it is used for 
takeoff. 

\fter landing, Geiger secures the 
plane by letting the tail swing round 
lightly. ‘Vhe tail wheel, fitted with a 
mall ski, anchors itself in the snow. 
If the slope is steep, the wheels have 
to be lowered below the skis and the 
rakes applied. The engine should be 
pt idling. so that it doesn’t cool off 
0 rapidly. 


Paces Out Terrain 


Geiger then paces out the terrain 

judge its length while keeping on 
the lookout for crevasses. Sticky snow 
quires that the skis be lubricated, 
vhich reduces the distance needed for 
takeoff by about 50%. Because the 
lot often has to operate unaided or 

th an injured person aboard, for 
takeoff he should pivot the aircraft by 
oving its tail yard by vard to where 
t will still hold, oblique to the line 
f flight. A sudden burst of full power 

required for takeoff. The wash of 
the propeller is strong enough to act 
n the deflected rudder,.which puts 
the plane into the line of takeoff imme- 
iately it begins to slide. 

Once the aircraft starts to descend, 
the stick must be pushed forward to 
ft the fuselage. The plane is pulled off 
the ground vigorously, put parallel to 
the slope again and given full throttle. 





EXECUTIVE 
LEADERSHIP 
im 


ENGINEERING 


$18 RCA Defense Electronic Pr 


Super Piper, $20; Bell 47] helicopter, 
$125; and Biicker Jungmann biplane, 
has two immediate openings on the 
ce-President for men who are prepar- 
n, senior engineering management and 
this Technical Staff are offered every 
extent of their ability. Their growth 

er strengthened through their personal 
g range programs whose purpose is to 
reative planning, technical leadership 


Technical Staff of the Execu 
088 and 5,600 passengers wind 153 ing themselves for large corpor 
or executive positions. Member 

tons of material were carned. In 1955, opportunity to exercise the 
2,900 hr. were flown and 4,000 pas in management stature is 
engers and 130 tons of material wer responsibility for continuing 

promote and insure far-sig! 
and executive guidance. 


Last vear, total hours flown were 


ger's success with glacier flving 


vas acquired with extreme patie ace, sat Gall Sinetne and 
with the gradual familiarization with offer you an unusual imn te advancement. Your inquiry will be 
high altitudes and with learmng to reviewed personally by the ( f Defense Engineer, and no contact with 
height the your associates will be mad ept with your concurrence. 


ichievement in engineering manage- 


If you have a record of sigr 
rous of further progression, we can 


udge from a_ reasonable 
Please include complet your professional qualifications 


juality of the snow or other surfaces 
addressed to: 


n which to land 
Mr. C. A. Gunther 
Chief Defense Engineer 
Defense Electronic Products 
RCA, Building 2-5 
Camden 2, New Jersey 


Alpine Landings 

He explained that in the Alps, where 
most landing areas have no clear run, 
touchdown must succeed the first time 
Here the “runwav” usually ends with 
rocks or a high wall of ice. The tech- 
nique is to approach at the right 
iltitude, make a fairly short run-in, 
then touch down and use engine power 
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TYPICAL of Aecrocarto, Ltd.’s, enlargement capability is this blowup of an aerial photo measuring about 13 x 19 ft. 


KLM Operates Large Photography Section 


AEROCARTO technicians use a Wild A.8 plotting machine at the aerial survey and mapping 
center at Delft. The men are members of Aerocarto’s Cartographic Section. 
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Schiphol, Holland—KLM Royal 
Dutch Airlines’ photo-technical section, 
KLM Aerocarto, Ltd., is one of the larg 
est and most modern organizations en 
gaged in European acrial photograph 

Its fleet of three Douglas Dt con- 
versions works chiefly on ntracts 
abroad 

Each has a crew of four: pilot, navi- 
gator, cameraman and radio operato 
or flight engineer. In addition, one 
Auster 5 and one de Havilland DH-S9A 
Dragon Rapide Mark 3 aircraft ar 
service in Holland 


Staff Size 
Total staff numbers 12 bifts 
tk it KL.M’s Schiphol Airport 
in the i tographic 
1 building with the Dutcl 
of Works’ internationa 


it Delft 


Compal 


' 
1 
i ISTOTI 
f 


iken OVCT peri of man 


various departments of thi 
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ZEISS twin cameras (RMK 18/21s) are mounted in the flooring of a survey plane (left 
ranging from 1:1,000 to 1:5,000. 
photography work is done abroad on contract. 


poses, for drawings in connectior 
highway construction schemes 
river improvements, among many 


foreign governments, municipal authori- 
tics and industry 
Founded on Nov. 21, 1921, at Waal- 
haven Airport near Rotterdam, this sub- 
Dutch airline was first Various branches of industr 
Photo-technical Section while had been given proof of the 
changed to KLM Aero of aerial surveys for their own 


purposes, particularly in the oil 


uses 
division of the 
illed KLM 
Its name was 
irto, Ltd., in 1954 in recognition of 
ts growing importance and to give it try 
oficial, independent status In 1934 the Roval Dutch | 
dies Airlines was asked to map 
lion acres for oil exploration 
in New Guinea. Work on this g 
began in 1935 and KL‘ 
photo-technical section was ask t 
sist in the project 

Here the company employed 
1utomatic German Zeiss 
cameras, which had just becom 
ible at that time 


Serious Setback 
During World War II it suffered a 


crious setback from loss of a major part 
of its photographic equipment includ 
ing some alt raft 

It had to suspend operations for the 
duration of hostilities 

First aim of the company after its 
establishment was to commercialize 
oblique acrial photography within the 
Netherlands 

lorty 
yt it caught on rapidly and its tremend 


project 


Oil Survey 
KLM gained 


when the 


idea Phe experience 
ontract paid off 
British Oiulfields wanted to ex 
oil exploration territory in Trimid 
decided to first 1erial 
made of the island. KLM obtain 
contract in 1937. It was follow 
similar jobs in Venezuela, ¢ 
Aruba and Dutch Guiana, but 1 
Four years later it had been adopted _ this work had to be discontinued « 
by many government departments for World War Il 
topographic and cadastral mapping pur- A restart was 


vears ago that was a new 


Ous potential economic \ ilue at home 
ind abroad was soon realized 


have an 


Vertical Photography 


Experiments in vertical photography 


is a new geodetic tool were started in 


1928 


made in 194 
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he cameras are used in large-scale photography 


At right is a Wild RC 5 survey camera installed in a Douglas DC-3 transport. Most of KLM’s aerial 


Netherlands and in Central America 
vhere again new cameras, this time 
nade by the Swiss firm of Wild at 
Heerbrugg near St. Gall, were intro- 
luced. 

Work on old contracts was also re- 
umed in Venezuela, Dutch Antilles 
ind Dutch Guiana and a new order in 
French Guiana was added to KLM’s 

ng list of other survey missions being 
xecuted in Austria, Syria, Iran, Egypt, 
(Thailand and New Guinea. 


Photographic Scales 


Photographic scales varying from 
1,000 to 1:100,000 have been used by 
\ecrocarto, Ltd., since 1956. Recently, 
vith the introduction of the airborne 
rofile recorder for more accurate sur- 
ving of vast areas, medium and small- 
ile photography of from 1:10,000 to 
0,000 has been possible. 
With the use of the latest type Zeiss 
vin camera with a reduced shutter 
eed of 1/1,000 sec., greater accuracy 
1 large-scale photography on a scale 
f from 1:1,000 to 1:5,000 has been 
hieved by the group. 
Steady improvements in _ photo- 
raphic material and optics have opened 
the way to extremely small-scale photog- 
iphy, which in turn is dictating the use 
f aircraft with a higher working ceiling 
to carry out the job 


133 








SOVIET YAK-18P sports plane equipment includes: (1) compressor (2) generator (3) oil tank (4) electrical panel (5) compass (6) emer 
gency hydraulic tank (7) radio receiver (8) radio rectifier (9) antenna (10) converter (11) storage battery (12) air intake for carburetor 


(13) breather oil tank (14) oil cooler 
supply relay panel (20) converter 





; 


e 
TUREL-VIEW shows patel setzction of main gest, centered postion of cock 
Yak-18P Single-Place Sports Plane 
Performance Detailed by Soviets 


Official Russian specifications detail ft 
ing performance and characteristics of 
the Yak-18P 
sports club airplane reveal 
1 sea level top speed of 171 mph., rat 
of climb at sea level of 32.8 fps., service 
ceiling of 21,326 ft 
50 min. with 15.8 gal. of fuel 


The Yak-18P is credited with 


wing area of plane is 153 sq. ft 
Mean 


irca of 


chord is 5.53 ft 


surfaces is 34 
surfaces } 


1crodynami¢ 
horizontal tail 
of vertical tail 
I'wo-blade wood variabl 


acrobatic and 
that it ha sq. ft.; area 
16.95 sq ft 
pitch propeller is of 7.5 ft 
f A development of the two-place Yah 
1SA primary trainer, the later Yak-18P 
1 take is powered by a 260-hp. AI-14R 
off run of 394 ft. and landing run « cylinder radial engine. Tricycle 
656 ft. Landing speed is given as 5 gear is semi-retractable and later 
mph. The all-metal trainer has a gross els will have fully retractable landing 
weight of 2,348 Ib. and empty weight gear Engine fuel and lubricating 
of 2,024 lb. Dimensions include: span tems are designed to permit fully in 
34.8 ft.; length, 26.8 ft.; height 10.7 verted flight up to five-minute duration 


ingle-place 


diameter 


ind endurance 


nine 
landing 


f 
I 
9 


mod 
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(15) fuel tank (16) power supply inlet (17) main hydraulic cylinder (18) transmitter (19) power 


New York Agrees On 
New Heliport Plans 


New York—Plans for a second 
ial heliport in New York Cit 
greed upon by the city’s Department 


gt 
Marine and Aviation and the Por 
rk Authority 


Wa 
ng , 
ind t 
nanent h i] 
is of th 
y ’ + 
pmple | 
310.000 


nm in 
q tt 
f Manhatt 
n the Wall St. area 

New York Airway 


been renewed for 


theact tin 
i ip 


en more vears but 
CAB 


propitious at this 


permanent becausé 


did not feel it was 


was not made 


partly because of the continuing 
ubsidy needs of the heh opter uirline 
The Board lifted a restriction to rotor 
type aircraft, which New York Airway 


especially pleasing” and will 


tin 


said wa 
ins type ot 
that be 


the carrier can use 
aircraft 


mean 
teep gradient omes 

uilable 

New points added to th 
network New York Airways i 
ized to serve were Danbury, Conn., and 
New Haven, Conn. The carrier said 


plans to serve these points were not yet 
definite 


suburban 
iuthor 
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In 1760, Indian Prince Tepper Sahib trained a 
5,000-man rocket corps. Using rocket launchers of the 
type illustrated the Sahib repelled a British attack 
against his walled city — and started the defeated 
British thinking about rockets of their own! 

Missiles have become greatly more sophisticated 
since the Sahib first broke the British Square. As a 
vital part of one of the world’s largest purely electronic 
companies, Raytheon Missile Systems Division is mak- 
ing great advances in this field. The exciting new Pin 
Cushion Project for the selective radar systems missile 
identification and the continually being improved 
Navy’s air-to-air SPARROW III and Army’s HAWK, 
are examples of their outstanding creative work. 

ROCKET CORPS We are now seeking talented, qualified people to 
maintain Raytheon’s leadership in this constantly ad- 
vancing field. Raytheon’s Missile Systems Division 

th creates a climate for such talent — perhaps your talent 


kOe A 


CENTURY 
ELS 


ENGINEERS: immediate openings in 
Data Handling -—- Circuit Design — 
Packaging — Electro-Mechanical Design— 
tems Test Test Equipment Design 
Systems Analysis — High Power Radar 
Design —- Microwave Tube Application — 
High Voltage Power Supply — Modulators 
Microwave Design — Systems Design 
VHF Circuit Design — Operations 
Analysis — Radar Systems and Mathe- 
maticians. 
Please apply to Mr. W. F. O’Melia, 
=mployment Manager, Bedford Labora- 
Missile Systems Division, Raytheon 
mpany, Bedford, Massachusetts. 


{SB 


MISSILE 
SYSTEMS 
D/VISION 


... creates a climate for talent. 
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Systems Engineers... 


Take a 


IANT 
STE 





with RCA’s 
AIRBORNE 
SYSTEMS 
DIVISION 


This far-reaching activity is involved in engineering 
development, design, and manufacture of all types of 
airborne—and undersea—electronic systems and 
equipment. Current projects necessitate. conception 
of several complete weapon system support units 
(including missile and outer-space gear), communica- 
tions, electronic warfare, and undersea warfare 
systems. 

As an RCA systems engineer, you will not only 
be responsible for creating some of today’s most vital 
strategic defense weaponry . . . but will be able to 
advance rapidly, as an individual, on a highly liberal 
merit basis. This is an extremely unusual growth sit- 
uation. To keep you free for only creative activities, a 
vast array of well-staffed, well-equipped facilities 
—both research and manufacturing—are on hand to 
support you at all times. 

A select number of openings now exist for sys- 
tems engineers and operations research personnel 
with broad experience in military systems. If you 
qualify ...and are ready to take a giant step forward 
in your professional career . . . please send a résumé to: 


Mr. C. B. Gordon, Dept. AW-40 
Professional Placement Office 
RCA, Bidg. 10-1 

Camden 2, New Jersey 
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3-D Gyro Horizon 
Three dimensional gyro horizon for planes 
with gross weights below 12,500 Ib., has 
been developed by Coffing Industries, Inc 
Covington, Ind. Instrument, interchang 
able with conventional artificial horizon 
shows a tiny three-dimension plane sus 
pended in the center; plane is connected by 
linkage to the gyro and duplicates positive 
ind negative pitch. Behind the plane is a 
converging section-line grid depicting the 
horizon and ground for terrain reference 
Knob adjustment at top is used to calibrat 
the unit. Dots on instrument face show 30 


deg. movements. 
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British Design New 

> . . 
Air Cushion Vehicle 

London—‘‘Cushion-Craft,” British air 
cushion vehicle built specifically to test 
commercial possibilities, is under con- 
struction at the Isle of Wight 

Made by the Britten-Norman Co., the 
vehicle will differ in several respects 
from the Saunders-Roe SRN-] Hover 
craft, but shape, technical details and 
performance have not been revealed. 

Prototype has a maximum diameter 
of 20 ft.; propulsion will be by two 
variable-pitch helicopter rear-mounted 
propellers 

N. D. Norman, one of the designers, 
said that the Cushion-Craft was 
feet than the Hovercraft 


PRIVATE LINES 


7 l] t 
naiict 


a few 





Coast Rotors Co. will operate its Re 
public Alouctte II turbine powered heli 
mim cng huttle service from 
pproved throughout San 
go, AW Nov. If p 7 
ompany now ha Aloucttes 
uur mor nm order Main 


indbergh | | 


with 


hun 


base l it 


Mooney Aircraft, Inc., is offering bu 
if Moon plan in 


+ + 
i 


mnsurance 

hull premium if 
ympleted with- 
ha WI 

in. Fir 


will be 4° 
v Nov ne’ 
with 
me and 25 hi 
raft Deductibles 


i pilot 


; 
; 


when n 


general 


Delta Helicopters has been formed at 
i 


vanks, Alaska, to engage in 


rter work, fire fighting under gov 
ind oil and 
President is Marvin W 
rctary-treasurer is Garry I 
The new 


TOODCT 
loop 


mining 
P iul 
Kin- 
Bell 


ernment contract 


company Owns a 


Fairchild Aerial Surveys, Inc., has 
ompleted a 260,000-mi. mapping sur- 
1 Lockheed Lode- 

ranging from 23,000 
Job was done for nine 
oil companies 


in Libva 


} 
it altitud 


using 


25.000 ft 


ind foreign 


Air Taxi Co., Newark, N. J., is of 
round trip flights from New 

vy to Aqueduct Race Track, by way 
w York International Airport, for 

5 per pa 1 minimum of 
Price includes fare to and 
from the track. Company operates nine 


cngcer W ith 


two taxi 
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* Another reason 


ROHR is a company known by the 
PEOPLE it keeps! 


Progressive, “shirt-sleeve” 
position in the aerospace ind 
to people who join the comp 
Rohr’s carefully charted cour 
in unusual stability and a 1 


lars, well over half in comm 


Sound management is not a 


ago embarked on a series of | 


ment skills among its people 
illustrated below . 


Progressive management, prox 
tinguished associates, fine livi 


reasons that Rohr is the cor 


a method 


nent has guided Rohr to a pace-setting 
1 position that means greater rewards 


diversification and growth has resulted 
icklog of nearly a quarter billion dol- 
contracts. 
penstance at Rohr. The company long 
ms to develop and encourage manage- 
est technique is mobile training units, 
ered by Rohr. 
liversification, expanding facilities, dis- 
nditions ... these are among the many 
known by the people it keeps! 


“Kol imviles WQUVULS from men who can contribute to the 


rospace industry. Write to Mr. J. L. Hobel, 


company’s leadership in the 
Industrial Relations Manager 
Chula Vista, California. 


he 


I 


hr Aircraft Corporation, PO. Box 875-1 


WORLD'S LARGEST 
PRODUCER OF 


COMPONENTS FOR FLIGHT 


Chula Vista & Riverside, Calif, 
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Problem: HYDROSPACE 


Hydrospace — concept of space in ocean, motion through an opaque 
medium — offers a complex of challenge unique in engineering. To 
solve this tri-dimensional riddle, Raytheon’s Submarine Signal 
offers an equally unique concept — industry’s first ASW CENTER. 


Now under construction, the Center will be a single activity 
devoted to research, development and production of detection, 
navigation, communications and fire control equipments. 


Prime programs concern pro and anti-submarine warfare, ad- 
vanced systems studies, oceanography. Product vehicles are: 
submarines; surface and hydrofoil ships; air and underwater 
drones; missiles; helicopters. Pressure, opacity, dense packaging 
necessitate the highest level of technology. 


For information on select staff openings in several technical 
specialties, write: Mr. Donald H. Sweet, Executive & Engineering 
Placement, Raytheon Company, 624 F Worcester Road, Fram- 
ingham, Massachusetts (suburban Boston). 


SUBMARINE SIGNAL 
EQUIPMENT DIVISION 


EXCELLENCE 
IN ELECTRONICS 





planes, including a new Piper Aztec 


AW Jan, 25, p. 111). 


Two Piper Apaches have been pur- 
chased by Transco Products, Inc., Los 
Angeles, Calif., clectronics manufac- 
turer. Company also owns a Cessna 
172. 

Rising trend in private aircraft owner- 
hip is evident in Sweden, which now 
has 438 planes registered, against 120 
in 1945. Glider registrations have risen 
from 81 in 1945 to 187 in 1959 

Koss Construction Co. of Des 
Moines, lowa, has replaced its single- 
engine Beech Bonanza with a new 
twin Beech Super GIS executive trans 
port. Jim Dolezal is chief pilot. Plane 
vas the 500th in the Super GIS senes 
ind was purchased through Elliott Fls 
ing Service, Davenport and Des Moines 


British Gliding Assn. Chairman 
Philip Wills has asked for government 
upport of gliding, citing 157,540 
launches and 27,354 hr. flown last vear 
He requested a revolving, interest-free 
fund of $1.4 million to “ensure the 
growth and future of gliding and sport- 


ing flying.” 


National Acronautical Radio Corp. 
Narco) will deliver a small, light 
weight, low-cost airborne distance meas 
uring unit) for light aircraft to FAA's 
Bureau of Research and Develop 
ment by September for testing. After 
evaluation and acceptance, models wil 
be made available to manufacturers of 
comparable equipments 


Cessna Aircraft sold 400 commercial 
planes in February to reach an all 
time monthly high volume. Sales of 
planes, parts and optional equipment 
totaled $6,532,000 Total sales vol 
ume for February were $11,131,000, 


highest since World War II. 


New Convair Averliner demonstrator 
has been designed by Frederick B. Aver 
& Associates in a 17-passenger config 
uration, fitted with Pratt & Whitney 
R-2800 engines. Plane will start a 
national sales tour Apr. 15 at Los An 
gcles, Calif. Sales price for Convairs 
in similar configuration will be slightly 
more than $338,500 

Okanagan Helicopters, Ltd., has pur- 
chased two Hiller 12E helicopters for 
$110,000, delivered at Vancouver, 
B. C., International Airport. New heli 
copters bring Okanagan’s fleet to 59 
uircraft 


Beech Model 33 Debonair (AW Mar 


21, p. 86) is now being offered in a 
choice of three-color paint designs. 
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ELECTRONICS 
SCIENTISTS, ENGINEERS 


The Columbus Division of North American Aviation, 
Inc. is expanding its electronic staff in Advance 
Design, Systems Analysis and Design, Research and 
Development, Field Service Instructors—Electronics, 
and Electronic Reliability Engineers. 
Advance Design 
Experience in Military Operations, Operations Re- 
search, ASW, Systems Analysis and Army land 
combat 
Systems Analysis and Design 
Experience in aircraft weapons systems analysis, 
reconnaissance systems and armament systems. 
Research and Development 
Experience in the fields of Radar Antennas, ECM, 
Microwave, Data Handling Systems, Radiometry, 
Low Noise Amplifiers and Electronic Packaging. 
The above positions require an advanced degree plus 
several years experience. 
Field Service Instructor — Electronics 
Experi« n airborne electronic systems and 
boml gational systems. 
Electronics Reliability Engineers 
Expe1 e in systems design analysis for relia- 
bility development engineering. 
The abov sitions require B.S. degrees or equiva- 
lent plus eral years experience. 
If your degree or degrees and/or several years expe- 
rience qualify you, please write to: J. A. Hitchcock, 
Engineering Personnel, Box AW-150,North American 
Aviation, Inc., 4300 E. Fifth Ave., Columbus 16, Ohio. 


THE COLUMBUS 
DIVISION OF 
NORTH AMERICAN AVIATION, INC. 


Home of the T2J Buckeye 
and the A3J Vigilante 











PROPULSION 


> 


AERODYNAMICS 


= 


PHYSICAL SCIENCES 


“LF 


ELECTRONICS 


If your advanced degree and experience conform with the 
specialties listed here, you will find at Boeing-Wichita an 
immediate and unique opportunity for professional and 
personal advancement. Our vastly expanded long-range 
program of advariced new product design has created many 
challenging and rewarding assignments at high levels for 
Creative scientists and engineers who 


are capable of conducting research, design and test 
evaluations promoting optimum thrust and effciency of 
subsonic, supersonic and hypersonic systems and installa 
tions in new air and space vehicles 


can conduct research, design, wind tunnel tests and 
analysis of performance characteristics of proposed weapon 
systems; establish basic aerodynamic configuration param 
eters; estimate performance capabilities and predict sta 
bility and control characteristics within the limits of the 
foreseeable state-of-the-art 


can perform research, analysis and development in the 
field of countermeasures, including infra-red, ultra-violet 
and optics. Must be able to advance from present systems 
to predicted future requirements to advance the state-of- 
the-art in defense and offense weapon systems 


. . . Can design and develop antennas providing desired 
radiation patterns; design special high performance trans 
mission lines to effect maximum power transfer between 
the antenna and associated equipment; and design micro 


wave measurement and special purpose test equipment 


For prompt action in capitalizing on these and similar career 
opportunities, contact Mr. Melvin Vobach, Boeing Airplane 
Company, Wichita 1, Kansas 


SSE Le - WICHITA 





WHO'S WHERE 


(Continued from page 23 


Change THERE 1S NO CEILING 


Samuel Feinstein, manager, Applied Re- 
search Laboratory of Servomechanisms, Inc.'s 


Research Division, Goleta, Calif 
Herbert A. Cohen, manager of the newly 
tormed Space Instrumentation Division of 


Acton Laboratories, Inc Acton, Mass., a 
subsidiary of Technology Instrument Corp 
\ iated with Mr. Cohen will be Joseph 
R. Frissora and James L. King. 

J. F. Murray, director of engineering, 
Pesce Product Division, Borg-Warner 
Corp., Bedford, Ohio. Also: Thomas D. 
Carpenter, manager-future product plan- 

ind Louis J. Schafer, project manager 
P incering department 





, cn 
Thor Holm, manager-engineering 
ind Albert Paul, supervisor of de 


Armen V. Babayan, manager of engineer 
» services, Chicago Aerial Industri In 
« Park Ii) 
Frank C. MacTernan, corporate director 
airline pport services, The Garrett 
rp., Los Angeles, Calif 

Carl F. Schaefer, engineering manager, 
ind Ernest J. Greenwood, operations mana 
ger, Norden Division of United Arrcraft 
Corp., Stamford, Conn. Other Norden en 
ointment Frank S. 


‘ 4 , +8 _— 
ginccTing tall pp 


Preston, chicf engineer; Edward R. Harris, ¢ Advanced hydrogen systems being developed by The Garrett Corporation 
yssistant chief engineer; Leo Botwin, chief solve the problem of keeping men alive and equipment operating for long 
engineering operations; Malcolm V. Lane, periods of time in future satellites and space capsules. 
xdministrative enginecr; ‘Robert D. Rine 
? hief-component engincering Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
. . “ws ont enreeent : : S . 
eroy Oliver, chief technical representa are dealing with challenging problems in fast-moving fields. 
ive, VorShan Man facturing Co., Culver 
ty, Calif Diversification of effort and vigorous leadership have made Garrett the 
Michael D. Dawson, semor analyst, Man world’s largest manufacturer of aircraft components and systems and a 
‘ wt oO ted . ‘ 
Division of United R leader in specialized missile and spacecraft systems. 
ic., Cambridge, Mass 
George E. Valley, Jr. wall serve Mai old re 
Major fields of interest are: 


sultant to Northrop Cor 
I . . ~ . . 
i Calif ¢ Environmental Control Systems—Pioneer, leading devel- 


Richard A. Gilbert, operating manager oper and supplier of conditioning and pressurization 
Donnell Automation Center, newls systems for commer ind military aircraft, and life 
d division of McDonnell Aircraft support systems for satellites and space vehicles. 





St \ . -_ . . 
Aircraft Flight and Electronic Systems—Largest supplier 
Walter A. Scrivens, director of , : * 
of airborne centralized flight data systems; also working 
REF Manufacturing Corp., Min : ‘ : 
with other electroni ntrols and instruments including 
\ Harold Maron, 
sins missile and submari: pplications. 


nd t puipment 


, ppv ! 
Geza S$. Gedeon, new head and 1 Missile Systems—Largest supplier of accessory power 
ientist of tl rodynamics Lab units, AiResearch is working with hydraulic, hot gas 
ty, Astro Systems an search Labora and hydrogen systems for missiles, liquid and gas cryo- 
chen — h Of Northrop Corp genic valves and controls for ground support. 


James F. Fisher, manager 
Division of Hardman Tool and Engineering gas turbine engines, with more than 9000 delivered in the 


I 
Co.. Los Ang Calif 30—850 hp class. Studies include industrial and nuclear 
director of operations applications. 


4 


Flight Safety Gas Turbine Engines—World’s largest producer of small 


William Lawrence, 
electronics Di n g on 
n of General Dynami Ir} h Excellent positions are available for qualified men with M.S., Ph. D. and 
i Sc. D. degrees for work in these areas. 
Beverly W. Hodges, assistant chief en 
gincer, Boeing Airplane Co.'s Wichita Send resume to: Mr. T. E. Watson 
Kan.) Division Mr. Hodges will have 
direction of all of the prime technologies ' ~? @RATION 


\ppointed section he ids of the technologi 


gg pres. Leder spy lear AiResearch Manufacturing Divisions 


H. C. Higgins, acrodynamics and propul 


on; R. E. Watson, structures; Phil F. * n ‘ . “ 
’ : ‘ : 0s A »s 45, Cal Phoen zona 
Novak, clectrical and electronics; B. C. Hain- Lo ngeles 45 ifornia : ix, Ari 


line, airplane systems and reliability. 
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NATIONAL The Advertisements in this section include all employment opportunities —executive, management, 
technical, selling, office, skilled, manual, etc 


COVERAGE Positions Vacant Civil Service Oppertunities Employment Agencies 
Positions Wanted Selling Opportunities Wonted Employment Services 
Part Time Work Selling Opportunities Offered lebor Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 

The advertising rate is $52.00 per inch for all advertising appearing on other $2.70 per line, minimum 3 lines. To figure advance payment count 5 average 
than a contract basis. Frequency rates quoted on request words as a tine 

Position Wanted Ads are % of above rate 

An Advertising inch is measured %” vertically on « column—3 columns Box Numbers—counts as ! line 

30 inches to a page. Discount of 10% ‘if full payment is made in advance for 4 consecutir 
insertions 

Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N.Y 








POSITIONS VACANT 


pilet with Fire & Casualty in- 


STRUCTURES =f sires steciencet P07, Aviation Wet 
LABORATORY POSITIONS WANTED 
OPERATIONS SUPERVISOR forsee sired pone 


Engineering: 


obs. ¢ W. Robertson, 1! Manhattan Ave 


For Hermosa Beach, Ca 
RESEARCH Rocket Development Department |] contsct» nogotcter. attorney. or Manner 
Indatr exp 6. married PW-388 Avia 


Structures Laboratory Supervisor Week 

will have the responsibility for meneey employed eenentes Airtine Gap- 
Work involves intra-company opera planning, executing and reporting tain. Age 34, most gs. desire execut 
tional problems and aircraft systems structural tests of assemblies, sub- —_— 3 Pw - 
analysis for our military and com assemblies and components of | 
mercial customers. Operations re solid propellant rockets. Duties will 
search or aircraft engineering back require ability to conduct the | I tonal em te ry fi ight & dimin. | x per ence 
ground required following: : - a 


1. Experimental stress analysis of 





Former Naval Aviater, Commercial, SEMEL. 


Salary range, $8-10,000 per year pig SS Heian ca 


depending upon experience b. Load carrying components 
load deflection measurements Desires ehenge—8 years aviation Manage- 
} f 


ment 





Send resume or apply in confidence Flight and handling load simulation 
Hydraulic actuations 


raif 

to 
cation Requirements: 8.5./M.5. in Me 

chanical Engineering or Engineering Mech- | Ex-maval aviater, college grad., 

Arthur W. Bell ones EMEL, Instrument, He er. B 

’ | Experience: 5-10 Yeors ae 

Supervisor of 


Personnel Relations W. D. Linkenhoker 


Technical Personnel Supervisor 





ALLEGANY BALLISTICS LABORATORY ; 
Cumberland, Maryland fk 
as cumberland, Mayon 0 EMPLOYERS - TO EMPLOYEES 


— Letters written offering Emplo 
ment or applying for same are 
written with the hope of satisfying 
‘DDRESS BOX NO. REPLIES TO: B a current need. An answer, regard 
Classified A D f thie | , less of whether it is favorable or 


pene SO eee BEE OO not, is usually expected 

HEN YEW YORK , P.O. Bo . isuaily .pected, 
I CHICAGO oN Mich ‘ y . | a , ° rmove 
pt gp SAP sonngan Ir. Employer: won't you remove 
the mystery about the status of an 


employee’s application by acknowl 
ANSWERING POSITIONS VACANT edging all applicants and not just 


r Tre th r ates 
ADVERTISEMENTS immediate opening for Shop Supervisor with e promising candidates, 
expanding aircraft repair and overhaul com Mr. Employee you, too, can help by 
pany located in Eastern Canada dealing wit! acknowledging applications and job 


military and cemmercial contracts App Fo This : ld : + 
P cants must have previous experience r oners., Ins would encourage more 
LEASE do not send supervising sizeable repair and overhau! fa companies to answer position 
one: * cility. Salary commensurate with experience wanted ads in this section 
original letters, certifi- Replies will be kept confidential. Our en — ads ” his -~ —. : 
ployees are aware of this ad. P-3730, Avia- We make this suggestion in a spirit 
cates or photographs. tion Week. of helpful cooperation between em 
: fe loyers and employees 
, ATR pilot current thru Beech 18, Type rated P ° F 
W é€ cannot be respon- heavier aircraft and small jet qualified both This section will be the more useful 
° . desirable. Must have had recent ocean cross . < 
sible for their return. ings as Captain in twin engine aircraft. Th to all as a result of this considera- 
s a working job with heavy travel require tion 


Please send photostat ments foreign and domestic in diversified Classified Advertising Division 


aircraft Must be patient, sober, loyal per 
° son, who likes light aircraft too SkO0 * * os 
or carbon copies. guarantee with potential up to double. Stock McGraw-Hill Publishing Co., Inc. 
option Must furnish complete resume and 
references first letter P-4074 Aviation 330 West 42nd St., New York 36, N.Y 
Week 





vert | HERCULES POWDER COMPANY Put Yourself in the Other Fellow’s Place 
OL BIv16/O* 
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ENGINEERS 
SCIENTISTS 


FUTURISM 
in 
contemporary 
R&D 


Radical departures from traditional 
forms of scientific investigation are 
the keynote of Republic Aviation’s 
forward-looking programs in space 
exploration and upper atmosphere 
flight. In an environment that re- 
gards with skepticism the seeming 
validity of conventional conclusions, 
engineers and scientists seek below- 
the-surface solutions of problems... 
bypassing the superficial. 


Expanding the scope and depth of 
present programs is Republic's 
recently completed $14 million 
Research and Development Center. 
Extensive facilities here are an in- 
vitation to professional men to real- 
ize the future by solving today’s 
most perplexing problems. 


SENIOR LEVEL OPENINGS EXIST 
IN THESE IMPORTANT AREAS: 
Space Electronics (Guidance, Naviga- 
tion, Communications) / Hypersonics 
/ Hydromagnetics / Nuclear Power 
Packages / Advanced Computer Tech- 
nology / Applied Mathematics / Space 
Environmental Studies (Life Science) 
/ Celestial Mechanics / Electronic 
Theory / Piasma Physics / Radiation 
Studies / Re-entry Techniques / Fluid 
Mechanics / Materials Research & 

Development 


Please forward resumes to: 
Mr. George R. Hickman 
Technical Employment Manager, 
Department ID-1 


Farmingdale 
Long Island, New York 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS 


Join Sanders Associates 
and combine 


PLEASANT COUNTRY LIVING 


with a TOP FLIGHT 
ENGINEERING CAREER 


the friendly New England community 
of Nashua, N. H.—you wi variety of engineering programs that 
probe deeply into advanc of electronic and electromechanical 
systems and components for try and defense 


At Sanders Associates—!o 


country, away from the soot and 
yu will discover that Sanders can 
tunities—at fully competitive salaries. 


Here in the fresh clean wi 
strain of heavily populat 
offer you a wide range of 


You will enjoy diversified a s on technically advanced projects 
in Radar, ECM, Navigation, ASW systems & devices, Industrial Auto- 
mation techniques, workin the engineers who originated such 
products as Panar® radar, D rget-seeker system, Flexprint® flexible 
printed circuits, Tri-Plat rowave products and other Sanders 
firsts.” 

The cost of living is low schools are excellent and attractive 
homes are available. Do Boston is less than an hour away, as 
are the recreations of mount oceans, lakes. 


Openings available for: 


SYSTEMS ENGINEERS 

Through P Engineer level. Need not be 
specialists t have creative abilities and 
background VHF transmitters and receivers, 
commun ! tems in general, data proc- 
essing tecl propagation and must be ca- 
pable of tra g this knowledge into complex 
integrated 


RECEIVER DESIGN ENGINEERS 

VHF elect scanned airborne receivers, 
filters, pr spurious response reduction 
and multi; 


CIRCUIT DESIGN ENGINEERS 

With parti emphasis on transistor applica- 
tion to al nd digital techniques; data 
handling eq nt; audio, video, RF circuitry 


and switchi 


CHIEF MANUFACTURING ENGINEER 

10 to 15 vea perience in the successful manu- 
facture of « military electronic systems 
and Instr 

TRANSMITTER & MAGNETIC 

DESIGN ENGINEERS 


GYRO & SERVO DESIGN ENGINEERS 





To learn more about opportunity for YOU at Sanders, 





[ol send a resume to Lloyd Ware, Staff Engineer, Dept. 907 
7) SANDEAS ASSOCIATES, INC. 
etn 


NASHUA, NEW HAMPSHIRE 


®registered trademark 





CLASSIFIED S EA R Cc HL | G a T S E Ce T | O N ADVERTISING 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 
To figure advance payment count 3 


DISPLAYED RATE 
The advertising rate is $31.00 per inch for all advertising appearing on 
other than on contract basis. Contract rates on request 
AN ADVERTISING INCH is meosured % inch vertically on one column 
3 columns—30 inches—to co page 
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style 


$2.70 o line, minimum 3 lines 
average words os oa fine 


PROPOSALS, $2.70 a line an insertion 
BOX NUMBERS count as one line odditi 





Send NEW Ads or Inquiries to Classified Adv. Div. of Aviction Week, P. O. Box 12, N.Y 34, 











FALCON CAMP 


Flying camp offers boys 
opport nity to combi as 
fun with a fascinati ng thorough f 
T) 
irse. | , 4 


J 
ngine 
iar I 
reraft 
Faleon Camp's 
consists o 


hours ground 


skethall, seback ¥ 
A message parents: | 


urge ¥ 
Scott, Jr, Brigadier General, USAF (Ret 
Falcon Camp, Box A, Hondo, Texas 








FOR SALE 
SPARE PARTS INVENTORY 


C-46-—DC-4—DC-6 
AIRCRAFT 


also 


PRATT & WHITNEY 
R2800 CB16/17 ENGINES 


THE FLYING TIGER LINE INC. 
Burbank, Calif 
Call or Cable 
Doug Duly 
Tel: TRiangle 7-3411 Cable: Flytiger 











FOR SALE 


N335V LOCKHEED T-33A JET 
DUAL CONTROLS 
Clear title, excellent chase plane. high speed test 
bed, rowte survey or jet transition trainer. Sale or 
lease. All types trades accepted. Deal direct with 
—— E. D. WEINER 
8760 Shoreham Drive, Los Angeles 46, Calif 
Phone OLympia 2-1007—24 hours 


FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Coll or Cable 
FRED BENNINGER 
Executive Vice President 


Tel: TRiengle 7-341! Cable: Fiytiger 








WORLDWIDE 
‘AIRCRAFT LEASING 


transport aircratt 
available on lease, sale, lease-pur- 
basis to airlines, cor porations 
or individuals. Sale and lease-backs 
Participation plans possible wit) 
responsible operators as we own all 
equipment. 

NATIONAL AERO LEASING CO., INC 
P. O. Box 48-184 Miami 48, Fia. 
Cable: AIRLAND Tel. NE 5.0734 


chase 








LAURELS TO WESTON 


But No Time to Rest 
2” Dial 
Weston 
Model (329 


OC Milliammeter 
Leng Scale Range 
0.1 MA 600 ohms 
1% 
Immediate delivery from $. 00 ea New in 
our stock of 350 pcs 20 .oy 
R. E. WHITE & ASSOC. INC 
1511 W. Glenoaks Bivd., Glendale, Coiif 
CH 5-2378—Weston Union wex 








DON’T FORGET 

the box number when answering adver- 
tisements. It is the only way we can 
identify the advertiser to whom you are 


writing 











REPLIES TO 
f this ‘ 
at ve 
Pr oO 


FRANCISCO 





FOR SALE 


vor SA. Twe amphibians converted for 2 
are passenger Use §-8404, Avia 


W eek 


Grumman Mattard, 


tank Collins 


Custem taterior——tong 
Bendix Radio. FS i 
\ ‘ n Week 


Sot 47 Helicopters. Ready te werk. erteas ¢ te 
i t extras ax equlippe 

flight inatructior Write or ph ‘ Nets 4 He 
t I Etna, California 


Spares 


Twe $- ss Sthonty Helicopter comptete on: 

‘ anc ratrument 

Le time engines available at § 

New ‘ overhauled spares 
Stinson Field Air« 

H . r itonio, Texas. CA 4-84 


B- a? rr as follows: one mew 1820-97 
at f NTSO at §& each Fach 
engine seoale 4 n steel n 

i Stineon Field Aircraft 
San Antonio. Texas. CA 4-84 


For sale, prograstieey available it Agen 
it flee r Series aft 


rline 


Hiller Helicopters—tow Geman spares 
just and spray equip tart 
will take airplanes in trade 
M. Meade 1670 Willow Dr Fortuna 
BA 5-3534 


WANTED 
peer ig ow model Beech E- s9 Yute Bo. 


‘ ‘ ero Commander w- Avia 
W eek 





An Investment! 


advertising is an IN- 


Productive 
VESTMENT 
EXPENDITURE 


rather than an 


advertisers almost 
report prompt and 


satisfactory results 


BE CONVINCED 
your advertisement TODAY 


“Searchlight” 
invariably 


send us 


Address Classified 
idvertisine Division 


Aviation Week 
P. O. BOX 12 
NEW YORK 36, N. Y. 














AVIATION WEEK, April 4, 1960 





ADVERTISERS IN 1 


AVIATION WEEK, APRIL 4, 


ACOUSTICA ASSOCIATES, INC 

AIRWORK CORP 

ALLEGHENY LUOLUM STEEL CORP 

AMERICAN CHAIN & CABLE CO., AUTOMOTIVE | 
& AIRCRAFT DIVISION 

AMPHENOL.BORG ELECTRONICS CORP 

AVIATION WEEK 


BENDIX Faseucre DIVISION 
TION CO 
BOEING , co 


BOWER ROLLER BEARINGS DivV., 
MOGUL BOWER BEARINGS, INC 


BENDIX-AVIA- 
‘1 


FEDERAL. 


TOWNSEND CO 
NORTH AMERICAN 


CHERRY RIVET DIVISION 
COLUMBUS A Division orf 
AVIATION, IN 
CONNECTICUT HARD RUBBER CO 
CONSOLIDATED preset ELECTRIC CORP... THE 
CONDEC GROU 71 
CONSOLIDATED mae TRODYNAMICS CORP 
CONTROL SWITCH ODiV CONTROL CO oF 
thi 


AMERICA 37 
CONVAIR A OIVISION OF 
cone 


GENERAL DYNAMICS 
nd Cover 


CUBIC CORPORATION 62 


DAYSTROM TRANSICOIL DIV... DAYSTROM INC 
DAYTONA BEACH METROPOLITAN AREA 
DECCA NAVIGATOR CO.. LTO. THE 

DEL MAR ENGINEERING LABS 

DETREK CHEMICAL INDUSTRIES 

DEVRY TECHNICAL INSTITUTE 

DONNER SCIENTIFIC CO 
DOUGLAS AIRCRAFT CO 
DOW CHEMICAL CO THE 


ine 


EASTERN INDUSTRIES INC 
EDO CORPORATION 
ELASTIC STOP NUT CORP 
ELECTRONIC EQUIPMENT 
OUSTRIES 
ELECTRONIC 
FORNIA 


ith Cover 

LITTON IN 
45 

OF CALI 


OlV 


ENGINEERING CO 


FAIRCHILD ENGINE & AIRPLANE CORP 
FLEXONICS CORP 


9, t4t 
CORP 12 


GARRETT CORP. THE 
GENERAL ANILINE & FILM 
GENERAL BLECTRIC CO 
GENERAL PRECISION LABORATORIES, 
8. F. GOODRICH CO 


inc 


HAYNES STELLITE CO 
core 

HERCULES POWDER COMPANY 
HOFFMAN ELECTRONICS CORP., 
POTS. DIVISION 


DIV. UNION CARBIDE 
24 


MILITARY 
13 


KELSEY HAYES CO 
KIDDE 4 CO., INC 
KOPPERS CO.. INC 


WALTER 


LAMINATED SHIM CO 
LAVALLE AIRCRAFT CORP 
LEE COMPANY, THE 
LEWIS ENGINEERING CO 
LUKENS STEEL COMPANY 


AVIATION WEEK, April 4, 1960 


MAGNETIC CONTROLS COMPANY 
MARLIN ROCKWELL CORP 
MARTIN COMPANY, THE 
MINIATURE PRECISION BEARINGS 
MOBIL OIL COMPANY 


Inc 


NORTHROP CORPORATION 


PACKARD BELL ELECTRONICS CORP 

PHILCO CORP GOVERNMENT & INDUSTI 
GrouP 

PIPER AIRCRAFT CORP 

PRECISION PRODUCTS DEPT 
Div. OF NORTHROP CORP 

PUROLATOR PRODUCTS, INC 


NORTRONI 


RADIO CORP. OF AMERICA 
RCA ELECTRON TUBE Div 

RCA VICTOR COMPANY LIMITED 
RAYBESTOS-MANHATTAN, INC 
POTS. DIV 

RAYTHEON CO THE 
RESISTOFLEX CORP 

ROHR AIRCRAFT CORP 


PLASTIC 


SCHULZ TOOL & MFG. CO 


SOUTHWESTERN INDUSTRIAL 
CO. DIV. DRESSER IND. INC 


SPRAGUE ELECTRIC CO 
STANDARD PRESSED STEEL COMPANY 


STRATOS Div. OF FAIRCHILD ENGINE & 
AIRPLANE CORP 
SYLVANIA ELECTRIC 


ELECTRON 


PRODUCTS Int 


‘HIS ISSUE 


1960 


TEXAS INSTRUMENTS INCORPORATED 83, 85, 


U.8.A.C. TRANSPORT, INC 


VICKERS, INC., DIV. SPERRY RAND 
VICKERS ARMSTRONG LTD 


WESTINGHOUSE ELECTRIC CORP. DEFENSE 


POTS. GROUP 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mor. 


EMPLOYMENT OPPORTUNITIES 


EDUCATIONAL 


Schools 


EQUIPMENT 
Used or Surplus New) 
For Sale 


ADVERTISERS INDEX 


Faicon Camp 
ing Tiger Line, inc 
cules Powder 


National Aero Leasing Co. Inc 


Company 
Republic Aviation 
Assoc 
Vertol Aircraft Corp 
“ eo, E—- OD 
White & Assoc Ine 


Sanders 





PROBLEMATICAL 





An expert on transformer 
relaxed one Saturday by 
races. At the end of the firs 
he had doubled his money 


$30 on the second race and t 


money. He bet $54 on the t! 
and quadrupled his money 
$72 on the fourth race and 
still had $48 left. With how 
money did he start? 


Adapted from Chu 


Experts on logic design f 
tions to our large-scale re 
R. W. Robinson 


ANSWER TO LAST WEEK'S I 
equivalent to seven raise 


that ten thousand is equa 


introducing a suitable varia 


The first term is equal to 


term, 143, is the solution t 

















} 


ercise for their expertise in applica- 
digital computers. Interested? Write 


EM: Notice that the given number is 
ten thousand divided by seven and 
ur times twenty-five hindred; then 
k, one ends with a two term number. 
|) divided by seven and the second 


ot problem 


LITTON INDUSTRIES 
Electronic Equipments Div. 
Beverly Hills, California 





Lt Trees 


‘ a iviation Week welcomes the opinions to ’ : idle im mothball 
Defense Insurance of its readers on the issues raised in the 

— magazine’s editorial columns. Address 

sted letters to the Editor, Aviation Week, 

330 W. 42nd St., New York 36, N. Y. 

Try to keep letters under 500 words and 

give a genuine identification. We will 

not print anonymous letters, but names 

of writers will be withheld on request. 





Pilot Complaints 
HI } hin AVIATI 
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read 
pe phe A 
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the laving 


} pre ‘ 
1 I npt on 
the ma 


heck have been 


ind a part of the job 


the pilot knew 
e plant ar D purps job 
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vould be gon The last. in particul vard——~is eems likeh ne fr » the lon’t have the time to re 
vould make no difference to hin } I 1¢ large missile fi uu THAIN QUEEN n their job, and complain 
obviously doesn’t even know what ! much greater in the Russian’s favor pron heck 
force weapon is. If he did h ly e mass-produced item larg | bove vill 
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The Strateg Air Command chnology which will obvi ly ) ind I believe mu will be 
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the requirements for modern ipo! our conventional earthbound defens« 
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RESISTOFLEX 
STANDARD 


























INDUSTRY 
STANDARD 



































THE PULSE THAT RAISED THE INDUSTRY STANDARD 
250,000 Impulse Cycles instead of 100,000 for 3,000 PSI 


Minimum standards for 3,000 psi hydraulic hose are set at 250,000 impulse cycles by 
Resistoflex—2"2 times the usual industry standard of 100,000 cycles. Even today, Resistoflex 
is the only manufacturer that offers this guarantee of superior performance in all sizes of 
hose from -4 to -12 at all temperature ranges up to 400°F. Fluoroflex’-T hose assemblies 
—‘‘Teflon® at its best”—provide maximum safety and dependability with complete assur- 
ance of trouble-free operation for high performance hydraulic systems. 


®©Fluoroflex is a Resistoflex trademark, reg. U. S. Pat. Off. 
®Teflon is DuPont's trademark for TFE fluorocarbon resins. 


ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


RESISTOFLEX 


CORPORATION 
COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 


Plants in Roseland, N. J. * Anaheim, Calif. « Dallas, Tex. * Sa/es Offices in major cities 





FATIGUE LIFE 

OF ANY HIGH 

TENSILE BOLT 
DOUBLED 





by revolutionary 
NEW ESNA*® 


NUTS! 


a 
> 
‘Ss 


ESNA LH 3393T ESNA EBT 
Photoelastic comparison of stress distribution patterns between standard self-locking 


nut and modified Elastic Stop nut using the Equa-stress thread form applied to a 
standard UNF.3 thread. Visual analysis reveals that the load is heavily concentrated 
on the lower three threads of the standard nut; in the Double Durability nut the load 
is re-distributed over all of the six threads below the locking device. Send for DESIGN 
MANUAL 5930 for additional photoelastic studies and illustrative drawings of stress 
distribution in fasteners 


ESNA LH 2577T ESNA LH 3849T 


*ESNA’s new Double Durability nut is a major break- The new Double Durability nut offers the design engineer 
these advantages: 


IN EXISTING DESIGNS— 

‘ ‘ . 1. New, higher standards of reliability under fatigue conditions 
from 2 to 30 times depending on the level of stress. without effecting interchangeability 

2. Freedom from restrictive maintenance procedures—reduced main 


The Equa-stress thread design is the secret. In 2 stand tenance « 


ard nut the major portion of the load is « arried by the first . Weight saving opportunities (where present fatigue performa s 
satisfactory) by use of low height Double Durability nuts and shorter 


two or three bolt and nut threads next to the bearing face. thread length bolts 
The unique new design re-distributes the load more evenly NEW DESIGN— 


over all the threads a without essentially altering the di- . A completely fresh approach to fatigue contro! of fasteners. Use 
° a - fewer bolts and nuts to carry a determined load; or use the same 
mensions of the standard UNF-3 thread form or its capa- number of a smaller nut and bolt 

. For highly critical applications where fatigue loading is heavy 

. or not precisely determined, Double Durability parts can be specified 
techniques. to assure a high safety factor 


through in the fatigue life control of threaded fasteners. 
It can multiply the fatigue endurance of the average bolt 


bility for inspection by standard gages and conventional 


ELASTIC STOP NUT CORPORATION OF AMERICA 
2330 Vauxhall Road, Union, New Jersey, Dept. $43-425 


Flease send me Design Manual No. 5930 analyzing the effects of fatigue 
on threaded fasteners and including complete data on the new Double 
Durability types of Elastic Stop nuts 


Name . . Title 


ELASTIC STOP NUT Firm 
CORPORATION agi 
OF AMERICA 
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